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next row, being Shillings, ſaying, 2 and à is 6, and 8 is 55 og og 
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4 and 6 is 10, and 5 is 15, and 3 is 18: fer down 8 
he carry 1: then 1 "7 is 4, and p is 9, and 3 is 12; 228 14 o7 
ſet down 2 and carry 1: Laſtly, 1 and 1 is 2: ſo that by — — 
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| borrowed 1, I go to che next row, and ſay, 1 that I borrowed and 5 is 
| 6, which taken our of 13, there remains 7 : then proceeding to the 


Debt, One hundred foo five Pounds, ſeven Shillings, ten Pence. 


but 6 from 10, there remains 4: proceeding to the next Figure, I 
ſay, 1 that L borrowed and 9 is 10; from o I cannot, but io from 1900 
10, there remains o: Again, 1 that I borrowed and 3 is 4; from 295 
I cannot, but 4 from 10, there remains 6: Laſtly, 1 that I bor- "604. 
rowed from 1, there remains o, So there remains 604 Miles. 


2.from 1 I cannot, bur 2 from 11 there remains 9: then 1 that 
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Example. Suppoſe a Man owed me ——376 13 | 
And harh pal me. —— — — — IT 05 o8 6 _ 


I defire to know what remains unpaid, which is 165 07 10 
To work: this, I ſay, 8 from s I cannor, but conſiderin 8 there is 11 
i | 


there remains 10, which ſer down under the Pence; and then having 


Pounds, I ſay, 1 from 6 there remains 5, and 1 from 7 there remains 6; 
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Ex. 2. Suppoſe the Diſtance between two Places to be logo Miles, and 


that I have failed 396, and deſire to know how many Miles I have to ſail. 


Therefore placing 396 under the 1000, I fay 6 from o I cannot, Miles 
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Maultiplicat tun. 


| Minka is that which ſerves inſtead of many Additions,by which 
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Ex. 1. To divide 7834 by 225 firſt Oy N Loo. 
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fay, How many times 2 in 77 Or how '2 9 
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times, which place in the Quotient; 
then multiply the Diviſor 23 by 3, the | 
Figure placed in the Quotient, laying, N 
3 times 3 is 9, and 3 times 2.18 6. 
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which ſer underneath, and place a Point under 3, to ſhe w that ir SEN 5 
down ; place it to the 9, chen proceed, ſaying, how many times 23 in 933 
or bow many times 2 in 9 ? which will be 4 times; place 4 in the Quo- 
tient, by which multiply che Diviſor ; again, placing the Product, which is 
922, under 93, and draw a Line, and ſubtracting it therefrom, the Remain- ; 
der 1 put under the Line, and ſer down 4 the laſt Figure in the Dividend, 
putting a Point under it, and place it to the remai 1: Then becauſe 
there remains bur 14, being leſs than the Diviſor 23, and ſo cannot be ta- 
ken out of it, place a Eycher in the Quotient, and the Work is finiſhed. 
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Ex. 2. In 360 Minutes, how many at 
Degrees? Here I divide by 60, becauſe | ; * py , 9 Quotient. 
60 Minutes make a Degree; and be- 3 _—_ ; 
cauſe 6 cannot be taken out of 3, there- 333 
fore I ſay, How many times 6 in 36 ? 00 


— The Anſwer is 6 times: which I place i in the en * ee . 
multiply the Diviſor by the 6 placed in the Quotient, which producerh 


360 3 which fabrrated leaves o. So. chat by this Work, it appears that 
in 260 Minutes there are 6 Degrees juſt. 
Examp. 3. A Ship taken by 253 "on is valued at 59875 LI demand 
each Man' $ ſhate, being equally divided. 
Diioiſer. Dividend. Quotient... 
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ric, fy, How inany times 2 in 5 ? The Anſwer is rwo times, Wbick 
place] in the Quotient; then multiply the Diviſor 253 by 2, che Figure pla- 


: cn in the Quotient, ſaying, 2 times 3 is 6, 2 times 3 if 10, ſerdown 'o, 


carry 132 times 2 is 4, and 1 is 53 which ſet down under the three | 
Figures of the Dividend, from whence being ſubtracted, ſet the Remainder. £51 
2 * will be be 623 3 en 3 down 7.5 mins 2 8 5 
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fo, NTSC mm, PO Not” Dibi 3 \ . Pa 
neath, and ſet it aſter 92 the Remainder ; then ſay how often 2 in 9d An: 
ſwer, z times, (for 4 will prove to many.) Then multiply the Diviſor 253; 
a6niorg,by g the Fagare laſt placed in the Quotient, and the Product will 
be 759, which being ſubtracted from the Figures above,theRemainiler wi 
be 1683 then take down 5, and pbint ir as before, ſetring ir after 168, the 
laſt Remainder; and again ask the Queſtion, how often 2 is contained in 
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16? Anſwer, s times; by which 6; when ſer in the Quotient, multiply the 


Diviſor 253; and the Product is 1518, which place under the laſt Divi- 
dend, and ſubtracted therefrom, chere will remain 167. So there being no 
more Figures to bring down, the Work is finiſhed, each Man's ſhare being 
4361, and 1691, over, which is to be divided among them; which may 
eaſily be done by multiplying 167 by 240, and dividing the Product by 
- 253, gives each Man's ſhare in Pence. The Proof is by multiplying 252 
the Diviſor, by 236 the Quotient; and raking in 167 the Remainder, the 
Product will make the fame with the Dividend, as it is wrought above. 
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7 T* Rule of Three, is that, which having three Numbers given, a fourth 
Number is found in Proportion thereunto: which is done by multi- 
pl ing the 2d and 3d Numbers gener, and dividing the Product by the 
ck. and the Quotient of tlie ſaid Diviſion is the Anſwer to the Queſtion. 
 - Examp.' 1. If in 24 hours a Ship fails 130 Miles: How many Miles 
will ſhe fail with the ſame Gale in 192 Hours, or eight Days? 2 
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roduct thereof 24960, by | 
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A; 5 . Bon I Pence (or 58 Shillings, . 2 

Here the firſt Number being an Unit, which neither multiplies nor 
divides, it faves the labour of Diviſion, and the Anſwer is 672 d. (for 
the Anſwer will be of the ſame name wich the ſecond Number)-which- 
divided by 12, to bring them into Shillings, gives in che Quotient 36.s. 
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Example 4. I 564 J. 12.5. 6 d. is to be divided between 165 Men, 
bow much is one Man's Share ? State it thus 
Ir 165 Men have 5641. 12.5. 6 d. What ſhall 1 Man have? 
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Worte; That in the Rule of Three, the firſt and third Numbers. muſt be . 
both of one denomination, and the ſecond muſt be brought into the loweſt 
value expreſſed therein, as in the foregoing Example. I work not the 
Queſtion as ir was firſt ſtated, but tranſporting the Numbers, I put the de- 
nomination of Men firſt and laft, and the Money in the midſt, to anſwer ro ", _ 
that part of the Rule which requires the firft and third Numbers ro be both 5 
of one name. Again, becauſe in the ſecond Number, Pence are exprefled, - 9 
I therefore bring the whole Sum into Pence, which anſwers to the otber oY 
part of the Rule, which requires the ſecond Number into the loweſt yalpe. 
Ihe Anſwer therefore to the preceding Queſtion, as by the Operation 
= appears, is 821 Pence; which reduced into Shillings, is 68 s. and 54, or HE 
|. 34.85. and 5 d. which is one Man's ſhare, as was required. > _ 
The next thing J ſhall briefly treat of, is The Extraction of the Square «nd 
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Cube Roots, as allo ſomewhar of their Uſe 
be Extraction of the Square Roof, {| 
Example 1. 1 extract the 1 5 Root of 7036, | _ 
proceed thus: Firſt, point the given! 

Number (thar is, pnt a Prick) oyer every other Figure | © 

F 4 beginning at the firſt Figure on the 2 e (andnore | _ 
= by the way, that ſo many Points 4 the ſaid Number 
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is found by the Extraction of the Square Root. 
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Departure, and the Square Reet of the Remainder will be the Difference 
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mirs over it, of fo 


the Square Number, which is 8, place in the Quotient, and ſubſcribe the 


| Square Number (64) under the ſaid firſt Point, ſubtracting ir therefrom, 
and ſetting down the Remainder (6 ) underneath : To this Remainder 
bring down the next Point (56) chen drawing a crooked' Line on the Left- 


of the Dividend (656) double the Quotient, and place ir (viz. 16.) 


therein, calling it the Diviſor; ſeek how often this Diviſor is contained in 
all the Figures of the Dividend, ſave the laſt ro the right hand (vix.) How - 
many times 16 in 65 ? The Anſwer is 4 times, which place in the Quoti- 
ent, and alſo on the Right- hand of the Diviſor (16) then rent the Di- 


viſor (164) by the 4 placed laſt in the Quotient, and put che Product, which 

thing remains. So that the Square Root of 5056 is 84. . - 

The Squ i 
Any two ſides of a Right-angled Plain Triangle being given, the third 


Ex. 2. Suppoſe a Ship to have made 87 Miles Difference of Latitude, 


and 71 Miles Departure, and rhe Diſtance to be required; the ſaid Di- 


(8 


| ſtance is found by the Extraction of the Square Root, as follows. 
Square the Difference ot Latitude and Departure ſeverally (that 

is, multiply each by it ſelf) and from the Sum of both their Squares added 
together, extract the Square Root, which will be the Diſtance required. 


Ibe Rule. 


Example 1. 


Difference of Lat. is 87 The Departure 71. Square Diff. Lat. 756 
Multiplied by it ſelf 82 Multip. by it ſelf 21. Square Depart, 5041 
T „„ Sum 12610 


+ IS bins 3-003 oe 
i E auf; 


„ 3 


4 * 5 5 ö 5 . * 
| 222 a 1 FEY" P - 
= | | 1 | | 8 
” 4 * — 4 : 


A 
PT ͤ | TC nn 954] 462.707 

J 8 
8 


2 
4 1 


; 1 | ifference 
of Latitude is found by the Extraction of the Square Root, as follows. 
. The Rule. From the Square of the Diftance ſubtract the Square of the 


of Latitude require, 7 
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many Figures conſiſts the Root of the ſaid Number.) 
then proceed, ſeeking rhe greateſt Square Number (which is a Number 
multiplied by ir ſelf) in rhe firſt Point towards the left hand (76) hic is 

2 conſtituted of 8 multiplied into it ſelf; for 8 times 8 is 64. The Root 


are Root is applied to Navigation as follows. 5 


III + 12610 (112, the Diftance required. 
„ T ⁰ T.... Ir org ogorl hs 
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omitting the Fr 
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is 656, under the Dividend, ſubtracting it therefrom ; which done, no- 


Miles, and the Difference of Latitude to be required; the ſaid 
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If the Departure be required, che Rule! is "OY vie. RT the Sqpiare of | 
the Diſtance ſubtract the Square of the Difference of Latitude, and te 
Square Root of the Remainder i is the. Departure required : The Opera- 1 
tion for brevity fake is omitted. — 


Having proceeded rhus far in flowing the Practitioner ww to find the 
Diſtance, Differenee of Latitude and Departure (any two of them being | 

given) without Trigonometry, I ſnall neo the manner of finding the Courſe 

To tact enough for common ule)” withour the ſaid Operation, which i is 5 

done as follows. . | 

I The Proportion to \ find the Cotte.) As the Sun of che Hyporenuſe (or DL - 
ſtance) and half the greater of the other two Legs (v3z.) if the Difference 

of Latitude be moſt, half that; but if the Departure be moſt, half rhar ;) 

I fay, as the Sum of "theſe twö is in proportion to the leſſer (or remaining) 
Leg LO is 86 ro the Angle (in Degrees) oppolire to the leſs Leg; which is 
rhe 8 when rhe Departure is leſs than che Difference of Latitude, 
otherwiſe tis the Complement of the Courſe. - _ 

Example Admir a Ship's Diſtance to be 110, the Difference of Latitude 7 
to be $8, and the Departure 66, and the Courſe required. 
Firſt Add the Diſtance, and half the greater” Leg, i into one Sur. 4 
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"op the given Rope of 5 inch es 4 870 mut be be 7 inches, 790175 
II its defiredro know the weight of one Rope by 1 8 2 
g II The Propartion it; as the bis ay of the Compaſs of he gne Rope, is?ro 


the Square of the Compass of 785 ther; BH, is the weight of ch he ne | 


_ weight of. the other, 17 fot len entzt 5 7 
=—_ - Example, Sup poſe a Cable of 19 inches to weigh : 21 hundred, and he = - 
þ weight of a Cable of 8 inches e Say, Ys 
_- 1 As 85 SITY of 10) to 64 ( the Square of 8) 6 is 21 'C. che weight. | 1 
| - Extraction of the Cube Root. 


1 Shall "ry as y, inſert a Table of the Cubes of te Nine bes 
"NT onghrr6 be commirred to memory, 
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47 "Example 1. Extract: the Cube Roor ane of e 80 

_ bt Point the porn by; (i. e.) | | vp 

=. - . a prick over ever igure; rhen ſeek |. 121 Ko 

_- the 27 Cube in St 0 . fred (: bees 1 

1 which is 8, the Cu oot whereof (which | 

Fl 132) place in the Quotient; ſubtract the Cube —.—. Refobrent. ; 

BY 00) from the firſt point (i: 2) lace rhe Remain- | "RODS | Triple Scare; 5 

der underneath; co his Remainder bring | — Triple Quotient 

FI down the next point (167) and call this the | 1260 © Diviſor. NO, 
3 Reſolyend ; then draw a Lins underneath it, 3880 10 

1 chen ſquare the Quotient (2) which is 4, mul⸗- 54 

riply che ſaid ſquare (4) by 300, which | 2 

makes 1200 3 place this under dhe Reſolvend. <7 

| and call i ok the . 9 n, mul. —— 
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5 | Cube the Figure (3) 
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the ſame as if there had 


1 
„ 


—m 


9 
- 


* 


$ . F - P 0 
* 7 N . N 
C f p 7 


[5 


n 2 
4 
; 


Square, and call it Triple the Qporient; 


Square and 


placed it 
a che Trig 
multiply rhe Triple and place 
p! (3) laſt placed in xhe 
neath the preceding Products. La 
Sum, and ſubrracting the ſaid Sum from t 
Remainder z to which Remainder, had there 


next Point muſt have been brought down, and the 
iterated from the ſquaring of the Quatient, until a 


brought down; but in this Example, there being 
no more Figures, the Work is done, and by the 
Operation the Cube Root of 12167 appears co 
be 23 juſt; nothing remaining 


Examp. 2. applied. Suppoſe a Ship of 300 Tun, 


% 


75 foor by the Keel, : 29 foot and a half at the 
and 14 foot deep in the Hold 3 and ano; . 
is deſired of the ſame Mould and Shape | 


waz 

the Ship 
of 500 Tun: The ſeveral Dimenſions of the 
Ship are found by the Extraction af the Cube 
Root. 1 3 7 0 
Examp. B 


eginning with the Keel: Firſt, Cube 
he length of the given Keel, which is done by 


7 y , 57 e a N , a 
7 \ * * * * g 
8 5 0 * ; . | N 5 
* 1 = 7 . { 8 ? » 
4 YA 4 5 , ö / * 
K 5 1 2 N * 
& * o 
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4 — x 4 


HE riply the Quotient (2) by 30, which makes 55; Ro rhis under 


een any more Figures, the 


= Triple Quotient) into one Sum, and call ir the Diviſor; ſeek. 
bow often this Biviſor is contained in rhe 
SS which three place in the Quotient; multi e Triple Square by the 3 
. in the Quotient, and Subſcribe the Product undetneath the Div;- 
are rhe ſaid Figure (3) laſt placed in the 


che Triple 
Reſobvend, which is three times; 
ly rhe Triple Square by che 3 laſt 
th NS and thereby 
Quonent, and place ir undernearh che laſt Product; 
Quotient, and place it under- 
add theſe 3 Products into one 


47; Work re- 
the Figures aft ſo 


135 siven keel. 


£ * 1 
4 #4 * 5 1 2 ; 4 1 * 3 wy 
* 4 438 7 2755 IS . . 1. 4 > 
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28125 N 
F555 IT rt) 
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2812 
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3 Af A Fe 


703125 )884;Root, = 


multiplying ir into ir ſelf, and then multiplying 
by it again. . 


Then ſay by the Rule of Three 2 Ay300 1 7 
dhe one Ship's Burthen, to 500, Tun the other 


Ship's Burthen; ſo is 431875 be, Cube of | 


the one Ship's Keel's lengrh, to the Cube of che 
other Keel length. Which being wrougbt by 


the Rule of Three, gives 703125: From which! 


191125 Reſolyend. 
19200 Tripple Square. 
240 Triple Quotient. 
19440 Diviſor. 
753d 
nns 411 347 
22 


extract the Cube Roor, and that will be rhe 
length of the Keel required. 1 
mh In thisRxrrectionaC 


„„ 
215 53000 Reſolven 1. | 


xtr yphers are added to bring 
out the Fraction, the Operation there with being 
een more Figures in the 


2323200 T. S. 
28640 F. Q. 


propoſed Number; the Operation gives for the 
8 of rhe Keel required 88 foot +2 parts. 
bus; having found one of the dimenſions, 


dhe Root, by the Rule of Three. 


„ 21183369. 


2325840 Diviſor 
: + 


re reſt may be found, without the Extraction of. 


20908800 
| + 213840 
T0: 


- 
wo 


. 


Tus; ſuppoſe the next thing I would find, - 
n + 1453 : (4A 4 14 k $ 9 73 a {1 6 
3 5 "7 My TAPES: 2 
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<> 10 the Cubs Root. TE, 
"oh be her breadth by the Beam, „ ay; ; Asrhe length of the one Ships Keel 
73, is to the length 85 rhe other 89 fee; So is 29 4 Foot, the breadeh of - 
che one Ship by the Beam, to the breadth of the other; which by rhe Rule 
N of Three, gives 35 Foot . So you may find the depth i in Hold, 8 
Exam le 3. Suppoſe an Iron Shot 4 Inches Diameter, to weigh 9 15, 
and the Diameter of a Shot whoſe weight is 72 15 1 This ni 
is done by the Extraction of the Cube Root as follows : en 
Firſt. ſay by the Rule of Three; 
As 9 15, the weight of one Shot, to 72 ß, the weight of Ye PIR 6 
is 64 the Cube of. the one Shor's Diameter, to the Cube of the other 
. So Diameter: which by che Operation is 312, the Cube Root of 
hich! is $ the Diamerer 1 the Shot required, 555 
But if it were required to find the weight ot a Shot by the Diameter, — 
ir's done thus, by the Rule of Türe. | 
As the Cube of the one Shot's Diameter, to {he Cube of che · other; 
So is che weight of the one Shot, to the weight of the other required. 
And thus 2285 for the Arichmerical Part of this 1 


4, | 5 
- K 2 N 8 . Fe "i 1 — PEP Sms 
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_ Some mica erect Prnbibtis! 
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Problem L. Te raife 4 1 on the middle of a Line. 5 pol 


ET the Like given be A B, ad the 
. Perpendicular to be raiſed from the 3 
Point C: to do which, ſet off the two 
equal Diſtances, CA and CB: Then the 
Com paſſes being opened to any conveni- 
ent Diftance bigger than ACor CB, 
|... with one foot of the Compaſſes in the 
Bs pe A; deſcribe the Arch D E ; then 
D wich one foot in the Point B deſcribe 


ps. 


_,_. © the ArchFG, then draw the Perpen- 

a dicular 3 the Point 0 chrbngh the Interſection (or Curting) of the ewo i 

Acrhes FG and DE, which was IS | = 

- Prob. II. To raiſe a Perpendicu: "0 

lar on the end of a Line. of 
Let the Line given be A B, 

the Perpendicular to be raiſed | 

from the Point B: to do which, 
E wich one foot af the Compaſſes 
at B, with any convenient diſ- 

_ _- Tance, as BC, ſweep an Arch; 
then wich the ſame extent, one 

Foot of che Compaſſes being 
in the Point C, mark the lad 
g Arch at the Point D, and one 
. | „ Foot being ar D, mark it at Ez 
5 ; 1 WO N . | 1 5 33 * then 


x F "i 
—— 
— 


= 1 - Geolnetvical Problems, 1 17, £ 
” Y' then wich 1 Diftance, one Foot of the Compaſſes being i in the point 
= D deſcribe the Arch FG; and placing the Cornpaſſes in the point E, de- 
ſcribe. the Arch HI; then from 1 che paint B, and through the Lorerſection 5 
of the two Arches FG and Hl, dra the Perpendicular which was required. 
Prob. III. To let fall a Perpendicular from a Point 45 ones 75 over r the middle 
0,241. HO 23957 gf a Line, —- 
f „ 


# % i 4 < = : = 
. PLES = EP 8 N , uuns 
r ̃ĩ⅛—ʃ?rf I Is 


3 


_ : 4 AB " wh 1 
N over the Line, from which the Perpendicu- | | e 
1⁊0t]c is to fall; to do which, pl: ee one foo 
of the Compaſſes in the point C, then o- 7 | 
TE pening them to a convenient diſtance, 18 ; DE: 1 
3 oF mark rhe Line AB'i in two points with the r 
ſaid diſtance, as in the points A and B; {FSH 1 
then with one ſoot of the Compaſſes inthe nn 
1 deſcribe the Arch EF, and with  », pd 
one foot in the Point B, deſcribe the VVV 
. 
2 


8 Ie * 


8 GHz;'then from the . C,and by the | 
1 Inreriection of che ſai two Arches, draw Bo \ 1 F 4 
we r c pere which was required. ORR | I 

1 © M . | 


Prob. IV To let fall 4 Perpendicular r n Fo 1. . 
Let the Line given be R B, upon the enaf ft = 
of which ler ir ky to let fall a Per- vs i So 
3 ö %ũ um e : 
r | 


om thepoint aſſigned C, draw the Line CA; 2 5 fl 15 3 
* which Line divided i into 2 equal parts, as in 3 E 4 
7 the point D, then one point of the r e a Da . | 
. n with the ſame diſtance [/ [ 
x | of half the Line A C) deſcribe the 3 F 4 
Arch E F; - then from the point C, to the In- CA pe ger it ORE .. 
; terſection of the Arch EF with the Line AB, „ 4 
5 draw the Perpendicular as was required. N BEL 1 
2 5 Prob. V. To draw a Line Parallel to: Line given, 4 | 
s "Th AB be a Line given, to which | „„ y 
is requited ro draw aLine parallel — — A OO. 
ro do which, . % / oe oY 
paſſes rhe diſtance at which the pa- VTV 1 
rallel Line is ro be drawn, and then 33 ww. 1 
ſetting one foot of the Compaſſes A— 2 e * FN 7 \ 


in the point C, on the Line AB de- 


ſcribe the Arch E; and with the ante Mans! Wich one 7005 of the Can: „ 
- paſſes in the point 'D, deſcribe the Arch E; then laying #Ryler to rouch — 
4 che n of the two . draw rhe Parallel as Was re N 85 


; % . 


| Geometricat:Phablenis, 
bad V. Te: draw 4 Keie Parallel 7 2 given one, 500 1 aſe 


4 4 be Je ee | 
3 Br given e ir is required to a Line Parallet 
| thereto, char ſhall. paſs N a given Poine as C. 

n „ e We ae 
—ů— —— — — e | Pallson C, with the other, at | 
F any Diſtance, crok AB in D; 

ala and with chat Diſtance, from 1 
any Point, as A, of rhe Line 

AS 95 4 

then from C, with the Diſt- 

ance AD croli * Arch, 5 in 'G; ; - the LineCG being e all 1 

be Dow: to the given Line Ar as required. 9 

* e 2 equal to any given Angl, e 05) 
25 1 Suppoſe ABC an A 5 given 
8 „VV e ey ray cue 
e equal thereto: Todo this, 
[draw the Line DE, then with 
any Convenient diſtance leſs than 
„3 e 2 7 = 
3 vs lacing the $. at D, with 
a fades Aiftance which ſwept the 
Arch GH, ſweep the Arch KL; 
as, - Fon take the Length of rhe Arch 
Hin the Compaſles, and ſerting 
one foot in the point L, — 9 — the = 
Ag LK in the point K, then 
ang. the point 3 the 
V Line F; thenis the Angle EDE. 7 
2 — —— Kae og ABC; as was 
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* Prob. vat To bring any three Points,” nor e in 4 right Line; int 
| 5 the ee, of Cisle. 
Lethe three Points throvgh, ket 


the Circle is to pals, be A,B, C: Take 
„above balf the Diftance between therwo Ml 
** points A and B in the Compaſſes ; and 
done foot of the Compaſſes being in the 
point A, with the hy diſtance Jeſcribe | 
the Arch ED, and with the fame diftance,- 
one foot of che Compaſſes being in the 
int B, wark the Arch ED in the points WM 
and P, and draw the right Line Pz 
5 or 5 take above half thedi ancebetween ; 
the points C and Bin theCompaſſes, and 
one foot of the & Curnpaſics, being in the 


Oe 


Ty A ; $ — q — 


- Geometrical:Problems. „„ ns 
point C, with the ſaid diſtance deſeribe the Arch FG; and with the he” 
Nano: one foot of the Compaſſes being in the poinr B, mark the Arch | 
EG in the points F and G, and draw the right Line FG. Now where © 
che two right Lines DE and FG, being e imerſect each other, 

Ag in the point H) is the Center of a Circle, which was required. Le 


Ide e 10 "Y Mariners Compuſe. | 
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1 In 0 beneficially aſſiſtant to the practical Part & Nette e 4 
, as 10 its inventor, is e diſcourſed of; its 275 «id e 
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"ſome 4 ty iti eheſe parts of the World, about 380 Years 3 Ui 5 
Ucility whereof to us evidently appears, conſidering the many Inconve- - 
niences that attended our Anceſtors, in tracing the vaſt Ocean, for 'wanr 
of ſuch a Guide, under whoſe ſubordinate Wen of Aer Years, our ; 

Maritime Affairs i ſucceeded ſo well. wy 


| Hs, The Deſeription 1 of the. np. . BY: 2 e 
1 is a Circle of's greater or leſſer Diameter at pleaſure, deſcribed y 
a Paſt-board, and divided into 360 Degrees, and 32 Points, and 8425 5 
times into 24 Hours, each containing 11 deg. 15 min. or three Js 
of an hour, as in che foregoing Figure. —_ 
To divide which into Points, firſt draw a Eine at r pleafure; as W. E. 
then croſs it with another at right Angles, as N. S. then ſetting one foor ä 
of the Compaſſes being opened do the intended bigneſs, ſweep the Circle, 
and divide each öf the 4 equal parts made by che Circle and the two 
right Lines W. E. and N. S. into eight equal. parts more. So is the Com- 
15 pals divided into 32 Points, as in the foregoing Figure, 
The Circle being thus divided upon the Chard, or Paſt-board, chere 
are paſted on the other ſide of the ſaid Chard or Paſt- board, two Wiers, | 
Which Wiers being touched with a Load-ſtone, and the Chard hung at 
the Center upon à Pin, fixed in a Box, its Poſition becomes North and 
South; and che ſaid Box being covered with à Glals, and hung into 
4 eee (quare Box, to the eng the Chard may traverſe N 
; .the EINER motion; "Rene thus fixed, is ready tor uſe... 


2 0 find the Prims, or Golden Number. = 

H E "Prime or r Golden Number, is a Revolution of nineteen Yeu, in | | 
Which term the Moon return to make the ſame Aſpects with che 

Gf 89 505 the ſame Day of the Month (moſt commonly chat they were on | 

c integ- Hear before. e | 
To find which; add 1 to the Yea! bur Lord, and diride by 19, the 

Remainder! is the Prime or Golden Number. 


* 8. I". 
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25 A . Ex ample. To find the Golden Nantober. for the Year 1510, $09 1 which | 
1 5 EN males 2741 3 » which divide by 1 6s a . | * 
; 8 f 8 5 1 N 4 28 | 5 9 Fg £ x it 90 ' 7 IT b. 1 * 2 p 2 2 — . g 4 dy f 
3 1 kj 5 oy 2 l 1 — 1 . 1 2 EF N = & 4 . ry 8 . 4 

we 8 he Remainder 1 is the Golden number for that Year. : 


i ar / To, fakes Broth, =. cn 


T ps is che Number of days that the Solar Vea, of 46 5 1 2 ex 
ceeds the Lunar Year (or 12 Revolutions of the Moon to the Sun) 
of 354 days, che Difference being 11 days: "when the Golden Number is | 
1, the Epact 15 11, when 2 the EpaF'twice 11 or 22, when 3 thrice 11, 2 
or 33 e 30 Thane is 3, 2 8 and i is thus Sane: vides: IN | 
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if o-reniain, the Epact isthe fame with the . if 1 remain, add 103 
| pon 20 to tl rhe the fes 5 TE Sum ( 2 þ 30, if need 22 is the * 


8. rs * ow 
[4 * 1 e 2 . 
1 W * 1 4 - 


no om — Ae w_— 


1 be Year at ahe - Golden Naber i is 18 3 which divided by 3s there 
remains o. therefore rhe EpaZ is 18. 


In the Yeat 1713, the Golden Number | is 43 . hk Sided 5 rate re- 5 


mains 1; for which 10 added to the Golden: Number 4 makes the Ep 14. 


In the Year 1719, che Golden Number is 83; which divided . 3. 


there remains 2; therefore 20 wgeg d ro 8. wales 15 Epact 28. 


; 
\ 33 * f | A , 
| * 3 ; 8 2 3 ** 5 # 2 
bd > { „ 8 1 d 1 
e find 1. 2 | & > : * 
1 : * - 
7 . — 


July 5, for Auguſt 6, for September 8, for October 8, for ee 10, 
for December 10, for January o, for February 8 


— Having added to the Eyatt the Number for the Month, HOP ro 
the Rule foregoing, add thereto the day of the Month, for which the _ 
Moon's Age is Fe rag theſe three Sums added together, if leſs than 


30, is the if more than 30, take 30 from it as often as may 


be, rhe Remaind 1 Sine A e of the Moon. The Moon's 8 Age ſubtracted 
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| Thefirſt will be a viſible Eclipſe of the moon, about our 8 a Clock at Night 
in 3 Digits of Leo, when the Moon will be almoſt 4 Digits darkened: It's continu- 
[ance will be 2 Hours and upwards. The ſecond will be a Solar Delirium on} 
Vue the 22d, near our 11 aClock, Inyifible to us: It celebrated in 12 Degrees of | 

Cancer, or the Celeſtial Crab. The third ſhall be a ſmall Luner Defe& on July | 
| 19th, at half an Hour after 8 a Clock in the Morning, in the lartter part of Taurus | 
but Inviſible in our Heneſphere. The fourth will be an Eclipſe of the Sun, on De- 
| cember the 16th, at 13 Hours 36 Minutes P. M. and therefore Iuviſible to us: But 
in it ſelf will be a very great Eclipſe, and ſeen by our Aitipoden. 
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Ulnutes of Sagittarius. 


In the Tear 1713, will be ſour Eflipſes, 2 of the 
Ihe firſt will be an Inviſible Lunar Deſect, on May the 281 ] 
an Hour after 6 at Night. It will be a ſmall Eclipſe in 17 Degrees, 39 Minutes | 
lof Sagittarius, The ſecond will be a Solar Deliquum, on Zune the 11th day a- 

| bout our half an Hour after 11 4 Clock at Night. It is made in 1 Degree, 11] 
Minutes of Cancer, Inviſible to us; viſihle to our Antipodes, The third will be a 
Lunar Eclipſe on November the 21ft- day, at out 3 of the Clock in the Morning. |. 
This will be viſible to us; and half the Moons Body will be obſcured, in 5 Degrees, | 
149 Minutes of Gemini, The fourth will be a Solar Deliquum, on December the 6th | 
| day, at 22 Minutes after 4 a Clock P. M. but the Sun being then below the | 
of us, It is Celebrated in 25 Degrees, 42 j . 
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In this Year 17 144 we ſhall meet with five Luminarian Eclipſes, two of the Sin and two 

The firſt will be a Solar Eclipſe, on May the 24. about 6 Hours Aſternoon, 

ſin Tauu 22 Deg. 24 Min. inviſible to us The ſecond will be a Lunar Defect 

lion May the 18th, near 7 a Clock in the Morning, in Sagitarius 7 Deg. 12 Min. 
 [inviſibleto us, The third will be a Solar Deliquium, on Fly the-1f, about 

| [our 5 aClock in the Morning in Gemivi 20 Deg. 41 Min. inviſible, The tourth | 

_ | willbe an Eclipſe of the Sun, on 0Fobey the 29th,' near our 9 a Clock in the} 

Morning, in Virgo 14 Deg. 31 Min. bur not viſible to us in England. The 

fich will be a Lunar Deliquium, on November the roth, a little paſt 1 a 

_ ] Cock Afternoon, in-Taww 28 Dep, go Min. It will be a grea Eclipſe to | 

, uch as Inhabit our Antipodes, viz. not only Total, but nearly Central. 
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found, look for January in the firſt Column towards the left hand; then 


days old on the 25th uf March. 
26th of June, 1710. 


ne Uſ/t i the Toregoing Table of th FA Moors 5 8 . 


1 * the ſaid Table the one half Page contains the firſt fix Months of the 
Year, the other half the following fix Months: In the firſt Column of 
each half, towards the left hand, are the Months; in the ſecond, the New, 
Full and Quarters of the Moon ; ; in the three following Columns are the 
Da 782 Hours and Minutes, of the ſaid New, Full and Quarters; Which 
time is accounted from Noon to Noon. At the bottom of the Tables are. 
the Eclipſes for rhe re { 145 Years. + | 
The Uſe of this Table is readily, by Inſpttion, to find che Day, Hour 


"Example. 1 ee, 
Fuppoſe it were deſired to find the rime of New Moon i in 2 1 apes o. 
Firſt, Look for the Year 1710, on the top of the Leaf, which having 


in the next Column, in the ſame Month, is found New Moon; and in the 

three following Columns, againſt New Noon, ſtand 18: 05: 38, which 

ſhews that the New Moon in Fanuary 1710, is the 18th Day, 5 Hours, 

[7 Minutes Afternoon. The ſame Directions and Nerger ſerve 
the Full Moon, or firſt and laſt Quarters. 

Note; Thar hen the Moon is in the firſt Quarter, i it is 8 days la; at 
| the full y5 da * and in the laſt Quarter 22 days. Suppoſe therefore ir 
Were required to find the Moon's Age on March 25, 1710. 

Locking in the Year 1710, the Table gives the New Moon to be on 
the 18th day, therefore 18 and 7 being 2 5, it appears the Moon i Is 7 


Example. 2. Suppoſe ir it were e required t find the Moon 8 Age on the 


Looking in rhe Year 1710, in the Month of June, 1 find the Moon to 
be in the firſt Quarter on = 22d. day, that is, 8 days old; then the day 
for which I would find its Age, being 4 days after ; I conclude the Moon 
to be 12 yy old on the — 26th * of June, dg 4 
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Cbe ute of the Tive-Table.- | 


| Tus foregoing Table ſhews the time of Full. Sea, at the ſeveral Places 
therein mentioned, upon che Full and Change-dnys of the Moon, bi: 
which for more ready uſe i is put in Alphabetical order. X 
Example Admit the time of Full- ea at Londlon, TOs the Fall add. 
Change-days, be required. [ 
Lock in the Table under the 1 (L) i it is bund to flows ur Lande 995 
North-eaft and South-weſt, chat is, when it is Full- Sea at London upon 
the Full and Change days, the Moon will be, (as tis vulgarly faid) upon 
2he North-eaft, and Sourh-weft Points of the Compaſs, Which, (as che — 


Compaſs ſhews) is at 2 Hours. 
The uſe of this, together with the Moon's Southing. to find the time 
of * at any time, at any of che {aid Places, ſhall be MY me FE 


Co find the Moon's Southing, ' 


10 find the Southing of the Moon, multiply che Moon's Age by 4 


and divide che Produck by 5, and the Quotient of the Dwviſion is che 
time of Southing. 


Nete, If the Moon's Age exceed 15, rej ject the ſaid 1 5, and rake the” 
5 Remainder, with which proceed inſtead of = Moon's Ape. 
| Example. Suppoſe the time of the Moon's Southing be required on the 
18th of June 1709. The Moon's Age will. be found ro be 22 days; re- 
jecting 15, the Remainder is 7; which multiplied by 4 makes 28, which 
divided by 5, gives in the Quotient 5 Hours 36 Minutes, hien 1s 6 Un; 
time of the Moon's Soutbing, which was required. 5 
Note; Every 1 that remains after Dwiſion, is 12 Minutes. 5 


: l ſhall here add a Table of the Moon' 8 Sourbing to every day of ber Ae, 


| Thew/e of the Table. : 


The firſt and Second Columns As the 
Moo 8 Age, the Third rhe Southing. | 


{ | Ex ample. .. 


The Moon being 9 Days 0 old, and her r 
| thin g required, 


Ia the firſt Calden, 8 che Tile Moon's 
Age ſtands 9; over againſt | it, in the laſt Co- 
lumn, is 7 hours 12 Minutes, the time of the 
ſout ching required, | 


Note alſo, the ſame Grating reel for 3 24 
Days old, as ſerves for 9 * as the Table 
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Thus having got the Moon's Southing, proceed ro find the time of Ful! ä 
ö r i ne WD 

Suppoſe the Moon being 9 Days old, the time of Full-ſea in the Downs - 
OS MEER EET BEDIIE LS  IS 

Buy the foregoing Table it appears that a N. N. W. and S. S. E. Moon 
wakes full-ſea upon the Full and Change-days, which (as che ſaid Table 
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| ſhews) is 10 Hours 30 Minutes; to which adding the Moon's Sourhing at 

| 9 days old (viz. 7 hours 12 minutes i makes 17 hours 42, minutes, or . 

hours 42 minutes, rejecting 12 hours. VV 
ho ; But to be more exact, uſe the following Table and Directions. : 


Roo + - Tide | | Having found the time of fall-Sea upon 
1 ae rb n. 8 M | the Full and 5 by the preceding 
fable for that purpoſe, enter this Table 
— — 15 with the Moon's Age; againſt which in the 
1 5 8 laſt Column are the Hours and Minutes to 
—— 59 — 2 ve added for the time of Full. ſea deſired. 
e ee, eee J 
8 2 . 5 Suppoſe, as before, the Moon being 9 
107 ik 22 85 DAE 3 Days old, and the time of Full- Sea in the 
| 58. Ih ue 2304 7 Downs is required. JV 
Ta ANN. W. and S. S. E. Moon making full 
.. %% % Sea upon the Full and Change · days, which. 
PET he T5 2 1 25 53 is 10 hours 30 min. which being found, en- 
1 7 | 5-4 was Table with 1 s Age 9 aſh, 
5 21 7 againſt which ſtands 5 Hours 50 Min. which 
18 oh 1 2 Aided to 10 at Minutes, makes 16 
TFT ee Hours 20 Minutes, or 4 Hours 20 Min. 
I—Iñ̃ SS SC9 rejecting 17 Hours, . © © OBE Ed. 
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FEE 2s Here follows, 

A New and Exact KAL 

Tube Suri's Place and Declination to every Day of the Tear, for 

2 5 's Firſt, Second, Third and Leap-Tears, e corr FAA | 

15 _ + Likewiſe the Sun's Riſing, whereby may be * the time of 
5 | | Serting, and Length of the Day and Night; together with: 

be Southing of the principal fixed Stars at Midnight, . © 
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Month, che ſecond the Days of the Week, expreſſed by the Letters 
1 , Se. the third che Sourhing of ſeveral Stars at Midnight, ar which 
time the ſaid Si are to be 8 thereby to find the Latitude; in the 
ſame Column is given rhe time of Sun-Riſing 0 and by ſubtracting reine 
of Riſing from 12 hours, the time of Sertiny + every quarter of an hour's 


_ reſpective Titles. 


For the more "ready: kavwing of Leap-) .year, the 5 en 4 Table i is in- 
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: To find the 997 0 fi the Week, or Month for any, zwe pa, o. or to come 
en the Kalendar. 


Firſt, Find the Dominica 13 for the 3 92 l e 


Example 1. Suppoſe it were required to find what ay of che Month 
Was the chird Wedneſday in March 1713. 

Having found the e Letter by the Directions in Page 21 1 
, turn to che Month of March and account D for Sunday, three: days 
downward from which is G for Wedneſday, and the third Weduriday' is 
the 18th day of March, as was required, 

. Example 2. What day of the * will che Second of September be i in. 
_ the Year 1716 7 

This Year being Le cap-year has two Dominical Letters, A and G, the; 
| fiſt ſerving from of January to the end of Februay) the latter from: 
© thence to the Year's ent 

"Wherefore. looking againſt the 3 = September, | there Rands G, 

- which repreſents Sunday, the day of the Week required... 

Nette, That the Gregorian or Foreign Account. begins eleven day $ beivre- 
Durs, fo what our 1ſt of January is their 1 ach, our 127% their 23d, our 234 
their 3d of February, our 24th of February is their 3th of March; but in 
Go Jear, our CAS of February.is their 6th of Mereh, becauſe then Febru.. 
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54 Expianation ok the Balenhar. 
Ina: To the find Sun's Place and Declination hy the Balendar 
_ . Example 1. Suppoſe the Sun's Place and Declination be required oi 
the loch of Fanudry. 1715, being third after Leap-Year, | © 
In the Month of January, in the firſt Column, look the Day of the 
Month over againſt which, under the rhird Year, ſtands . 53, that is, 
the Sun's Place is in 53 min, of Aquarius. In the next Column, under the 
ſaid Year, ſtands 20 o, under the Title South, which ſhews the Decli- 
nation to be 20 deg, oo min. Sourherly ; and this ſerves forthe Year 1715 
on the (aid 10th of January, being the third after Leap-Year.  _ 
Example 2. Suppoſe rhe Sun's Place and Declination to be required on 
the loch of March, 1716 being Leap- Vea. 
In the Month of March, in the firſt Column find the day of the Mont; 
cover againſt which, under Leap- year, ſtands W 37, which ſhews the Sun's 
Place to be in 57 min. of Aries; and in the next Column, under Leap. 
Ver ſtands Nor. 23 which ſhews the Declination to be 23, min. Northerly 
57% ͤ ⁵ ⁵⁵² Coo df ĩ . oe Ep a 
Altho it is common to take the Declinarion as it is in the Kalendar, yer 
if che Difference of Longirude be conſiderable from London, it is requiſite 
tbe Declination ſhould be corrected, becauſe in the Kalendar it is calcu- 
lated to the Meridian of London; for which end the Table of Variation 7 
the Sun Declinat ion to every 1.5. Degrees of Longitude from the Meridian of 
London, immediately following the Kalendar, is added; the (Uſe ang 
J ⁵ d OO Tr TIN 


F 


”- 


| © 


Iwbegt Column is the Diurnal Variation, which is found by ſubs 


ſtracting the Declination for the given Day of the Month, from the 
Declination for the day following; or conttarily this from that, chat br: 
the leſſer from the greater, and the difference is the Diurnal Variation 
In the head of the other Columns are Degrees of Longirude from London 
either Eaſterly or Weſterly; and in thoſe Columns under the reſpective 
Degrees of Longitude, are the Minutes of Declination anſwerable to the 
Diurnal Variation. As ſuppoſe the Diurnal Variation were 10 Minutes, 
and the Difference of Longitude 90 Degrees, agairft 10 in the firſt Co- | 
lumn, and under 90 Degrees, at the head of rhe Table, ſtand 2 Minutes, 
Which anſwer thereto, and are to be uſed as follows. 
© The Uſe of the Table of the Variation of the Sun's Declination, &c,.. 
The Rule. Firſt, If the Difference of Longirude be Weſterly, and the 
Declination encreaſing, che Variation found in this Table, muſt be added 
to the Declination found in the Kalendar; but if the Declination be de- 
- creafing i mut be fubrracted therefram. ee m 
\- Secondly, If the Difference of Longirude be Eafterly, and the Declina 
rion increaſing, the Variation aforeſaid 'maft be ſubtracted: but the De- 
_ clinarion decreaſing, muſt be added.. 3 


PR 


Exanple 1. April the 19th 1708, being at Sea, the Difference of Lon- EW. 
gitude from rhe Meridian of London, being 90 Degrees Weſterly, I find 


_ © - cheDeclinationin the Kalendar to be 14 deg. 52 min, North; and the 20 
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„ Ale or the QUartation Table. 55 
day, the Declination is 15 deg. 11 min. therefore ſubtracting the leſſer 
Declination from the greater, the Remainder is 19 min. which is the 
\ daily increaſe. Then in the Table under 90 deg. and over againſt 1 
ſtands 5 min. which (becauſe the Difference of Longitude is Weſterly, 
and the Declination increaſing) muſt be added to 14 deg. 52 min. before 
found, which makes the true Declination 14 deg. 57 min. North. 
kf. che Difference of Longitude in this caſe had been eaſterly, the 5 min. 
found in the Table muſt have been ſubtrac teen. 
Ir is eaſily diſcerned whether the Declination increaſe or decreaſe, by 
obſerving whether the Declination for the day following be greater or leſ- 
ſer ; for if it be greater, then it increaſes; but if leſs, then ir decreaſes. 1 
_ © Examp. 2. January the l oth 1709 being at Sea, the Difference of Lon- 
_ __ girude from London being 120 deg. Weſterly, I find the Declination in the 
„ n 19 deg. 53 min. South, and the 11th day it is 19 deg, 33 
min. therefore ſubtracting the leſſer, from the greater, the Difference is 15 
min. which is the dayly decreaſe: Then in this Table under 126 deg. and 
againſt 15, ſtands 5 min. (which becauſe the Difference of Longirude is 
Weſterly, and the Declination decreaſing) muſt be ſubtracted, which 
makes the true Declination 19 deg. 48 min. South. If the Difference of 
Longitude had been Eaſterly, the 5 minutes muſt have been added. 
7 Ihe Uſe of the Sun's Declination to find the Latitude. . 
The Declination of the Sun is moſtly ufed at Sea; with the Complement 
of the Sun's Meridian Akitude, taken by the Quadrant, or Croſs- ſtaff, to 
findthe Latitude of the Place: For which take the following Directions. 
I. If the Sun comes to the Meridian in the South, and the Declinati- 
on be North, then the Declination added to the Complement of the Alti- - 
, y 5 
Examp. Suppoſe being at Sea, the 10th of April 1709, the Declination 
is found by the Table ro be 11 deg. 53 min. North, the Sun comes tro 
| the Meridian in the South ; the Complement of the Altitude got by Ob- 
ſervation, is 23 deg. 10 min. What is the Latitule. 
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_. ... Complement of the Altitude is— 23 10 
Dteclination North added —11 53 - 
eue Northw=r————3 92 a 
2 If the Sun comes to the Meridian in the North, and hath North 


Declination, then ſubrract the Complement of the Altitude from the De- 
Clination, the Remainder is the Latitude North. Bur if che Complement 
of the Altitude exceed the Declination, ſubtract the Declination there- 
trom, and the Remainder is che Latitude Souther lx. 
Examp. 1. Suppoſe being at Sea May the 10th 170, the Declination 
eq being 20 deg. 12 min, North, the Sun comes to the Meridian in the North, 
dhe Complement of the Altitude by Obſeryarion is 17 deg. 23 min. Whar + 
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by the able is. 2.3 deg. 29 min. North, the Complement of the Altirude 
by Obſervation is 33 deg. 10 min. the Sun comes co the i racds in "whe 
North: Pecan is che Latitude? 5 
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Declinat. North bade ——23 22. - 
Latitude W .— —0 9 CEP South -. 


2Ifr the Sun comes to the Meridian in the North, and hath South De- 
alte, the Declination added to the Comple ment of the OT 1 
the Latitude Sonth. © + 
_ Examp. Suppoſe being ar Sea Janitary the 10eb 1 17123 the Sun comes 


10 min. the Declinationzo deg, 03 min. South: What! is che Lande d 


ml He | 3] | Complement 9 che Aldtade.j een; 10 
JJ Declination South Yn | EE —0 
= =, The Latitude South —— 1 
= 2 11 the Sun comes to the Meridian in thi e South, and b have South De- 


- ſubtract rhe Complement of the Altitude from the Declinarion, _ 


3 2 "a x of the Table of Declination 
„„ wh 5 MT Lata eee 4 he NADL 
3 1 55 i Compl. Alt. ſubtracted 1 2 . 
5 057+," ĩV TR LANE ——0 2 i 
Examp. 2. Suppoſe being at Sea, June the roth, 1709, the Declination 8 


to the Meridian in the North, the Complement of the Alrirude i is 22 deg. 


the Remainder is the Latitude South. But if the Complement of the 


Altitude exceed rhe Deelination, ſubtract the Declination therefrom, the 


n is the Latitude North. | 

LO when: 1, Suppoſe being at Sea, January che ft. 1712, the Sas 8 
to wh eridian in the South T he Complement of the Altitude is 10 deg. 
36 min. che Declination 21 deg. 46 min. South: Whar is the bins £ 


Declination Sout ——— 1 . : 
8 Alt. ſubrracted- — 236 —— 
Latitude South —— 06 "oo 


—_ e 2. Suppoſe being at Sea, Fan the 1oth 1712, the Sun com- 
1 | | ing to the Meridian in the South, the Complement of the Altitude is 25 deg. 


"20 min. kth D 10 aeg 17 min. South : What! is the ee £ 
„„ -  Compl. Alt. i ——25 20 
Declination South lubrraQted 1 10 —.— 


14 33 


1 5. 1. FR San be in the Zenith, (chat is, right! over head): 11 it 2 the 5 
5 ede North or South Declination the ga is the Latirade North- | 


1. 


Ay or Southerly. 
56. If the Sun have no Declination, the Oord of che Altitude 
is the Latitude, which is Northerly or Southerly, ds as * Sun 
18 to 0 the : Norcbward or 2 of the 1 A 
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9: Table of the Fired Stars. 


— 


* able Tf Right Aſcenſion and Declination of {; e 
[a £4 "ibs enoſt notable Fixed Stats. n x 


3 — uh = o — — | Y | | Þ 1 
— VF Right | Tz 
om: Names... 5 1 5 | nation, | 8 


Po Star | £2. ] 32 [87 33 N 
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nin the Little Bear — — 0214 31 75 36 
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the Great Bear — 10210 43 [63 32 


: The lower of the two foremoſt of the Square i in 
t - the Great Ber — © 
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= Great Bear — 

Tbe upper of the two latter 2 ee of 
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I but two in the Great Bear's * | 
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End of Pegafuis Wing———————— 23 57 [13 22 
Andromeda Head. o2 23 52 [27 18 
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mem Seal of Libra — En 30 1720 55 
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'The Explanation and 75 of the 74 BLE wb the Sun's Right Aſcenſor; i 
and of the Table of the Stars R 85 - Aſcenſion-and Declination. 
IN the Table of the Sun's Right Aſcenſion, the firſt Page contains the 
firſt fix Months of the. Year, the next Page the other ſix Months. At 
the head of the Table are the Months; in the firſt Column towards the 
left hand are the Days of the Month, and in the oppoſide e is che 
Right Aſcenſion in Hours and Minutes. 
In the Table ofthe Stars Right Aſcenſion and Declination, there are Ge 


„ Means 


Columns; - in the firſt towards the left hand, are the Names of the Stars; = L 


in the ſecond, the Stars Magnitude ; 3 in the third, their Right Aſcenſion in 
Hours and Minutes; ; in the fourth their Declination in Degrees 5 
nutes; the laſt ſuews whether the Declination be North or South. 
Firſt, To find the time of the Stars coming upon the Meridian. 
Ws Rule. Look the Right Aſcenſion of the Sun and Star; faba the 
Right | Keren of the Sun from he Right Aſcenſion of the Star; but if 
1 


[ 


1's 20 E ZZ 0990 | 


tar's Right Aſcenſion be leſs than; the Sun's add thereto 24 hours, 


and then ſubtract; the Remainder after Subtraction, is the time of the 


Star's coming upon the Meridian from Noon: Bur if. the Remainder ex- 


ceed 12 hours ſubtract. 12 hours therefrom, and chen the Remainder i is he 
time from Midnight. re. 


Examp. 1. Suppoſe the time that Eomelbaus'icomes upon the Meridian 
on the 1oth of Oftober, were required. 

I find in the Table the Star's Right Akenfas ro be 22 howrs 2 39 min. 
and the Suri's ro be 13 hours 41 min. which ſubtracted from the Star's 
Right Aſcenſion, leaves 8 hours 58 min, the time of the Star $ coming 
upon the Meridian, Afternoon. 

Examp. 2. Suppoſe the time that the Whale 5 Jam comes upon the Me: 
ridian on the 15th of October, was required. 
J find the Star's Right Aſcenſion to be 2 kein 4s. n le Sun's 5 1 


hours: Now becauſe rhe Lan $ «Bight 6 — Is More. than-rhe Sas ae 


4 
——_—— 


Tube Ale ol the Tables, 61 
10 the Star's Right Aſcenſion 24 Hours, which makes 26 hours 45 min. 
ftom which ſubtracting the Sun's Right Aſcenſion, chere remain 12 hours 
45 min; from which ubtracting 12 hours, there remains 45 min, which — 
is t ae time of rhe Star's ſouthing after Midnight, which was. required, . 
_ + Secondly, The time being given, to find what Star will come to che 
menden abet rhe ine ,. To ie 
IT The Rule. To the Sun's Right Aſcenſion, add the time from Noon, at 
which rhe Star's coming to the Meridian is deſired: The Sum is the Right 
Aſcenſion of the Star that will ceme to the Meridian at that time; with 
Which enter the Table of the Star's Right Aſcenſion and Declination, 
Where look whar Star's Right Aſeenſion agrees with the Right Aſcenſion 
before found, or neareft thereto, and that is the Star ſought for 
_ Example. Suppoſe Mareh the 275th, I defire to know what Star will 
come upon the Meridian at 4 hours after Midnigh, 
I ̃ be Sun's Right Aſcenſion is 1 hour 3 minutes; the time from Noon 
is 16 hours; which added to the Sun's Right Aſcenſion, makes 17 hours 
3 minutes. The neareſt in the Table are, the Scorpions Heart, whoſe 
EKäighr Aſcenſion is 16 hours 10 min. and comes to the Meridian 53 min. 
before 4, and the Brighteſt in the Hah, whoſe Right Aſcenfion.is 18 hours 
28 min. and rherefore comes to the Meridian 1 hour 23 min. after 4, or 


* —— 4 - 
x 


*” 


ar 5 hours 23 min. | 


|  DireRions for Obſervations of the Stars, to find the Latitude of the Place. 
Having before ſhewn how to find the time of a Star's coming to the 
eee now ſhew how by the Star's Altitude to find the La- 
Note; In North Larirude; thoſe Star's whoſe North Declination exceeds 
the Complement of che Latitude, may be obſerved under the Pole. And 
the ſame may be performed by the Southern Stars in South Latitude. 
Directions for finding the Latitude, by the Merid. Alt. of the Fixed Start. 
 . Rule 1. If the Star comes to che Meridian in the South, and have North 
Declination, the Complement of che Altitude (got by Obſervation) added 
to the Declinarion of the Star (found in the Table of the Star's Right 
Aſcenſion and Declination) gives the Latitude North. 1 
Example On the oh of June being at Sea, I find by the foregoing Di-— 
rections, rhar the eee between the Eagle s Shoulder, comes to tne 
Meridian in the South at 1 hour 39 min. after Midnight; che Meridional 
Altitude whereof by Obſervation is 63 deg. which ſubtracted from go 
deg. there remains 27 deg. the Complement of the Altitude; to which 
adding 8 deg. 3 min. che Declination of the Star North, gives 35 deg. 
3 min. the Latitude of the Place North, which was required. 
Rioule 2. If a Star comes to the Meridian in the South, and have South. 
Declination, ſubtract the Declination from the Complement of the Alti- 
© rude, and the Remainder is the Latitude North: But if rhe Declination 
exceed the Complement of the Altitude, ſubtract the Complement of the 
Altitude therefrom, and the Remainder is tie Latitude South. | 


Pd 


Examp. | 


—— — — — 


6 Dbdbſerbations of the Stars; - 


 Examp. 1. Suppoſe on the 10th of ub, being at Sea, rhe Star Fomelhailt 
coming to the Meridian in Sourh, at 2 hours 40 min. after Midnight, the 
 Meridional Alt. is 35 deg. 30 min. the Compl. whereof is 54 deg. 10 min. 

© the Star's Declination is 31 deg. 17 min. South; which ſubtracted from 


the Compl. of Alt. leaves 22 deg. 53 min. che Latitude Nortb. 


Examps 2. Suppoſe on the derb of Jane, being ar Sea, the Seb pie, Heart 


comes to the Meridian in the South at 9 hours 32 min. at Night, the Com». 


lement of the Altitude is 3 deg. 27 min. the Declination 2.5 deg. 37 min. 
South; from which ſubtracting the Compl. of the Altitude, there remains 
20 deg. 10 min. which is the Latitude Sourh. _ ee e 
Raule 3. If a Star come to the Meridian in the North, and have North De- 
dclination, ſubtract the Declination from the Compl. of the Altitude, the 
Remainder is the Lat. South. But if the Declination exceed the Compl. 
of the Altitude, ſubtract the Compl. of the Altitude therefrom, the Re- 
mainder it che Lande d 
Examp. 1. On the 11th of June, the Brighteſt in the Harp comes to rhe 
Meridian in the North at 26 min: after Midnight, the Compl. of che Al- 
* rirude is 79 deg. from which ſubtracting the Declination, which is 38 deg. 
30 min. North, there remains 40 deg. 30 min, which is the Lat. Sourh. 
Examp. 2. On the 8th of September, Andromeda s Head comes to the Me- 
ridian in the North at 8 min. after Midnight; the Complement of the Al- 
titude is 7 deg. to min. which ſubtracted from the Declinarion 27 deg. 


by 


18 min. gives 20 deg. 8 min. which is the Lat. North. _ 


. : 


Rule 4. If a Star come to the Meridian in the North, and have South © 
'Declination, the Complemenr of the Altitude added to the Declinarion, 
11% ag ER. Dn t 8 
Examp. On the 12th of December, Syrius (or the Great Dog's Mouth) 
comes to the Meridian in the North at 26 min, after Midnight, the Compl. 
of the Alt. is 30 deg. ro which adding 16 deg. 14 min. the Declination 
South, gives 46 deg. 14 min. the Latit. Suu. 
EKRoule 5. If a Star come to the Meridian under the Pole, then add the Com- 
plement of the Declination to the Meridian Altitude, and the Sum is the 
Latitude either North or South, according to the Stars Declination. 
Examp. On the 10th of March, the Pole Star comes to the Meridian un- 
der the Pole at 31 min, after Midnight, the Meridian Altitude 44 deg» 
30 min. the Complement” of the Declinat ion 2 deg. 27 min which added 
together, gives 46 deg. 57 min. which is the Latitude North. "| 
Rule 6. If the Star be in the Zenith, the Declination is the Latitude either 
North or South, according to the Declination of the Star. 5 
_ _ Rule 7. If the Star have no Declination, the Compl. of the Merid. Alt. 
is the Lat. of the Place either North or South, according as the Star is 
either to the Northward or South war. 
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In \ The Deſcription and Uſe of the Sea · Quadrant. 
1 His Inſtrument conſiſts of three Vanes and two Arches; the Horizotr | 
- Vane, which in obſerving, reſpects the Horizon, as at A. The Shae 


\ , 


nnn 


Ehe Ale or the Quadrant, Foreffaff und Nocturnal. 63 
do- Vane, ſo called, becauſe of iexgiving the Shadow upon the Horizon 
Voane in time of Obſervation, as at B. Laſtly, che Sighi-Vane, which in 
time of Obſervation is placed ar the Eye, through which the Shadow and 

Horizon are ſeen, as at C, The leſſer of the Arches, marked with de, is 
called the Sixty- Arch, becauſe it contains lixty Degrees. In time of Ob- 
ſervation the Shadow: Vane is placed upon this.. Arch always tc an even 
Degrees; it is numbred from the upper end and downward with 3, 10, 15, 

20, Ge. The bigger Arch marked with g F, is called the Thirty-Arch, 

| becauſe it contains 30 Degrees; it is divided into Degrees and Minutes, 


\ . 


The Uſe of ' this Inſtrument, is to take the Sun's Meridian Altitude 
Which is done in rhe manner following, g oo 
Put the Horizon -· Vane upon rhe end of the Quadrant at A, the Shadow- 
Vane upon the Sixty (or leſſer) Arch, to a number of Depees leſs than the 
Complement of the Altitude by 15 ot zo Degrees, and the Sight Vane up- 
on the 30 Arch. The Vanes being thus fixed upon the Quadrant, the back 
being turned towards the Sun, and the Sight · Vane placed to the Eye, look 
_ - throngh the ſaid Sight -Vane, and cauſe the ſhadow of the upper edg of the 
. Shadow-Vane, to fall upon the upper part ot rhe ſlit in the Horizon-Vane, ' 
where uſually (for perſpicuiry fake) there is drawn a black Line; and if at 
the ſame time the Horizon appear through the ſaid ſlit in the Horizon- Vane, 
that is the Sun's preſent Altitude; but if the Sea appear inſtead of the Ho- 
rizon, then ſlide the Sight-Vane lower towards F; if the Sky appear 
inſtead of rhe Horizon, then ſlide the Sight - Vane a little higher, until the 
Horizon appear through the Horizon: Vane. But to obtain the Meridian 
Altitude (which is the greateſt Altitude the Sun will have that day, and 
is the thing uſed to find the Latitude) continue obſerving; and as the Sun 
kriſes, the Sea will appear through the Horizon - Vane ; then muſt the Sight- 
Vane be removed lower: aud thus continue obſerving as ofren as may be 
convenient, till the Sun be at rhe higheſt, which is the Meridian Altitude. 
When the Sun begins to fall, rhe Sky will appear inſtead of the gs” | 


N —— . ] — __ N 


84 The Ale of the Quadrant, Foreſtaff and Nocturnal. 
and then its time to give over obſerving for chat day. Having thus done, 
add the Degrees upon the fixry Arch, co the Degrees and Minutes upon 
the Thirty Arch, and the Sum is the Complement of che Meridian Al- 
titude; the Uſe of which, fot finding the Latitude, is ſufficiently ſhewa - 
init d , ð⁊ ß oa ol oo ak 
© The: Deſcription and Uſe of the Groſs-itaff or Fore- taff. 
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| T HIS. Inftrument confiſts of a Staff and four Croſſes, the firſt and 
E_ ſhorreſt is called the Ten-Croſs, and it belongs to that fide of the 
Staff which is numbred from about 3 degrees to 10 degrees, Sometime 
the Thirty-Croſs and the reſt of the Croſſes are ſo made, as that the 
bre adth thereof ſerves inſtead of this Ten- Cros. 
The ſecond Croſs is called the Thirry-Croſs, and belongs to that fide 
of the Staff which is numbred from abeut 10 degrees to 300. 
Ihe third Croſs is called the Sixty -Croſs, and belongs to that fide of 
the Staff which is numbred from about 20 to 60 Heres. Dae alt no”. 
The fourth and laſt Croſs is called the Ninety-Croſs; and belongs to 
the ſide of the Staff which is numbred from about 30 to 90 degrees. 
Tpzais Staff is likewiſe numbred with the Complement to go degrees 
(vi. ) ar 10 ſtands 80, ar 20 ſtands 70, ar 3e ſtands 60, and ſo of the reſt, 
The Uſe of chis Inftrument is to rake the Meridian Altitude of the 
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Sun of Stars; Which is done as followet n 
PFirſt; Confider whar the Sun's greateſt Altitude will be that Day, 

And accordingly uſe the Croſs moſt ſuitable; (viz.) If the Meridian Al- 
tutude be judged to be under ro degrees, uſe the Ten-Croſs; if between 
10 and 30, the Thirty-Croſs; if between 30 and 60, the Siæty-Croſs; if 
between 6 and go; the Ninety-Croſs, which is ſeldom uſet. 
Hlaving pat on the Croſs, place the flat end of the Staff at A, to the out! 
ide of the Eye, as near as may be, without hindring the fight : thus the 


Face being toward the Sun or Star, hold the Croſs upright ; then lock at 
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The Uſe and Explanation of the Table of Difference of 


Latitude and Departure. 


x His is a Table larger and better contrived than any of this Nawre yet 


extant, given the Difference of Latitude and Departure, to any 
diſtance not exceeding 100, in Minutes and Tenth- parts, to every Degree 


and Quarter- point of the Compaſs; and may be uſed to a greater diſtance, 
being taken out at twice or thrice according to the quantity of the diſtance, 
as ſhall be ſhown in the Uſe. e c 


The Courſe ſtands at the head and foot of the Table, to every Degree : 
and Quarrter-point of the Compaſs ; ar the head ir begins at 1 deg. 2 S > 


deg. + Point, Ge, increaſing to 45 deg. or 4 Points. Ar the foot it begins 


at 45 deg.” or 4 Points, ſo 46 deg. 47 deg. 44 Points, Go. increaſing 


backwards to 90 deg. or 8 Points. The Diftance ſtands in the two out- 


ture required, 


moſt Columns, under the Title Diſt. which on the Left-hand Page begins 
at 1, and runs to 50; on the Right-hand Page begins ar 51, and runs to 
100. The Difference of Latitude and Departure ſtands under che Courſe 
at the head, and over it at the foot of the Tabie _ «= 


Tb Ofe of the Tabs. 


+ his Table is very uſeful in Navigation 1 eſpecially in working a 


The Courſe and Diſtance given, to find the Difference of Latitude 
and Departure by the Table. „ 1 5 
Suppoſe a Ship ſails N. N. E + Eaſt, 95 min, and the Difference of La- 


titude and Departure required. 


On the Right-hand Page (becauſe the Diſtance is above 50) and at the _ 


1 0 top (becauſe ir is under 4 Points) look for 2 4 Points, which is the 
Courſe; under which, and againſt 95 the Diſtance, under the Title Lat. 
ſtands 81.5, which is 81 min. 5 the Difference of Latitude; and 


under the Title Dep. ftands 48.8, that is 48 min, $5 which is the Depar- 
5 Example HEE | ; | . 1 = | 
- Suppoſe a Ship ſail Sourh 56*, weſterly 48 min, the Difference of La- 
titude and Departure required. 5 9 85 | 6d 
e 


On the Left-hand Page, (becauſe the Diſtance is leſs than 50) and at the 


bottom (becauſe it is above 45 deg.) look for 56 deg. the Courſe ; over 
which, and againſt 48 the Diſtance, over the Title Lat. ſtands 26.8, that 


is 26 min. $5 the Difference of Latitude; and over the Title Dep. ſtands 


39.8, that is, 39 min. A the Departure required. 
PIES . . Example 3. 8 . 

Suppoſe a Ship ſail North · weſt by North 160 min. and the Difference 
of Laritude and Departure required by the Table. 1 
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On che Right-hand Page at the top, look for 3 Points, the Courſe. Now 
| becauſe the Table goes but to 100, take for 100 firſt ; therefore under 3 © 
Points, and againſt 100, under the Title Lat. ſtands 83.r, that is 83 min. 
s the Difference of Latitude; and under the Title Dep. ſtands 55.6. that 
is, 55 min. + the Departure; then for 60, under 3 Points, and againſt 60, 
under the Title Lat. ſtands 49.9. that is 49 min. +, the Difference of La- 
titude; and under the Tittle Dep. ſtands 33.3, that is 33 min 4 the Depar- 
ture, chen add the Difference of Latitude and Departure for 60, to the 
Difference of Latitude and Departure for 100, and the Sum is 132 min. 
the Difference of Latitude, and 88 2; the Departure required. 


1 
* 


This Table is alſo uſeful in the Reſolution of the reſt of the Problems of 
Plain Sailing, which for brevity ſake are omitted; but the general Uſe of 
it is in the exact working of a Traverſfſe. 


VETS Te - "Example 1. 


_ © Suppoſe a Ship bound to a certain Port, ſails S. E. by South, 49 min. 
then E. S. E. + Eaſt, 52 min. then Eaſt by North 4 Eaft, 62 min. then S. S. 
W. 2 Weſt, 57 min, then South 4 Eaſt, 39 min. to find the Difference of 
Latitude and Departure that the Ship hath made. . 
Set down the ſeveral Courſes and Diſtances ; firſt allowing for Leeway, 
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if any; then proceed to look out the Difference of Latitude and Departure 
from each Courſe and Diſtance (by rhe Directions before given) in the Y | 
- Table, placing them in their proper Columns, (viz.) If the Courſe be Hf 
Northerly, the Difference of Lavitude muſt be pur in rhe North Column, HA 


* 
| 
jd 


if Sourberly, in the South Column; if it be Eafterly, the Departure muſt - MF 
be pur in the Eaſt Column; if Weſterly, in the Weſt Column, as was be 
fore directed: Then having framed the Table, add up the Columns of 
Difference of Latitude and Departure, and ſubtract the leſſer Difference ; 
of Latitude and Departure from rhe greater, and the Remainder is e 
Difference of Latitude and Departure the Ship hath made. Bp 
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The Courſes being given in Degrees, which pans, by reaſon of 5 
allowance for the Variation of the Compaſs, and in rhe hike Cates. 

| Suppoſe a Ship bound to a certain Porr, ſails North Weſterly 34% 

Min. Gor Miles) 65. Then North-weſt 69% Min. 56. Then Sourh-weſt | 

78, Min. 48. Then North-eaſt 23", Min. 54. Then North-eaft 6 i 
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*, hb 


| Min, 36 and the Difference of Latitude and Departure required. 
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Sr.ume neceſſary Aſtronomical Definitions. 


5 THX Poles of the Equinoctial (commonly called the Poles of the World) 
N are two fixed Points in the Heavens, oppoſite one to another; the one 

viſible to us, called the North Pole, marked with the Letter N; the other 

not viſible to us. called the South Pole, marked wih 8s. | | 


Ihe Axis of the World is a Line imagined to paſs from Pole ro Pole 
about which is performed the Diurnal Revolution. 5 

The Equinoctial is a great Circle 90 deg. diſtant from the Poles of the 
World, and divides it into che North and South Hemiſpheres; it is noted 
JJ... 3 8 3 


The Eclipt ick is a great Circle interſecting the Equinoctial in two oppo- 
ſite Points, che beginning of Aries, and the beginning of Libra, and makes 
an Angle therewith of 23 deg. 30 min. It is divided into 12 Signs, each 
containing 30 deg, which are as follows” © TO» 

r oe FAY 
Taurus 8 mo | 
Gemini IL 
Cancer S 
To. A\. A #49 
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The Eeliptick is noted by the Characters of the Twelve Signs. 
Ihe Poles of the Ecliptick are two Points, 23* 30' from the Poles of 
the Eu, repreſented by G and . 
he Rodiackis a Jene, having about 9 Degrees of Latit. on either ide 
of the Ecliprick, and limits the Lat. of the Planets in their Revolutions. 
Abe Meridsans are great Circles interſecting each other in tie Poles of | 


— 


the World, and cutting the Equinoctial at Right. angles, N M8 th 1 


— * 


The Tropicks are two ſmall Circles, 23 deg; 39 min. diſtant from tie 


Equinoctial, Being parallel thereto, and are the Limits of the Suns grear- „ 
. e eb w 9 85 _— marked with ©'C, callea © | 
the Tropick of Cancer; the Southern, called rhe Tropick of Caren 
and marked with E VV. N - i 
p. The Polar Circles are twoſmall Circles 23 deg, 40 min, diſtant from e 
Ny 'oles of the World, being parallel rothe Equinoctial, as FG, and DBM. ae 


. o 
— 


The - Zentch is an im maginary point in he Heavens, drei over or 
nas (vig.) 90 deg. d omethe Horizon, as Z. EK: 


The Nadir is a Point diametrically oppoſite ro the Renith as "Ra, 
The Aimuhe ate great Circles interſecting each ether in the Renich 
Duni I curring the Horizon at Right-angles* Z.. R. 

on is a great Cirele 90 deg. diſtant from the Jenith and 
2 and divides the W orld i into "the fable and Inviſible Hemiſpheres, | 
as 


The Meridian of a Place, is har Meridian which paſſerh by the eib 
and the Nadir of the ſaid Place. apt Troy 


©; Parallels of Altitude or Almi jcanters, are ſwall Circles parallel 10 the - 


« Horizon, imagined to paſs through * degree of — berween * 
Hor: xen and the Zenith as LPT. 

„ Parallels of Declination or-Latitnde, are ſi mall Circles parallel to the 
Equinoctial, and are called Parallels of Declination, wich reſpectro the | 
Sun or Stars, and Parallels of Latitude reſpecting rhe Earth. 

 Ciroles of Longirnide in the Heavens, are great Circles incerſeRing each 
= in the Poles of the Eeliytick, and interſecting the Ecliptick at 

ighr-Atigles. 
The Latitude of a Sar, 10 an Arch of a Cirele of Longirude, cootathed. 
between the Center of the Star and the Ecliprick, andi accu 
either Northerly or S uthetly. 
1 1 of a Star, is an Arch of the Ecli prick, coumed between 

15 che Circle of Longitude paſſing by the Star, and 2 beginning of „ 
and ĩs accounted according to the Succeſſion of the Signs. 

I ̃ be Declination of the Sun or Star, is an Arch of the Meridian, con- 
' tained between the Center of the Sun or Star and the EquinoFtial, and is 
accounted either Northerly or Southerly. 


The Right Aſcenſion, is the Degree and Miunte of the EquinoQtial 
that comes to the Meridian with the Sun or Star. 


; _— Oblique Aſcenſion, is that Degree and Minute of the Equi indctial, 
= chat riſeth with the tea of the Sun ot Star. 


Oblique Deſcenſion, is the I ee a 4 Mine ofthe noa. ba 
15 ſets with the Sun of Sear. © 5 by 


|» Aſcenſional Difference, is an Arch of the Rquinodtial « contained berween 
'the igh: and Oblique Aſcenſion, or Deſcenfion. - \, 
The Amplitude, is an Arch of the Horizon, being the Diſtance o * 
Tiſing or ſetting of the Sun or Star from the Eaſt and ne and is 2 805 
ed either Northerly or Sourherly, 
FF - - [Ie of a Flace, is he beight of the Pol : above the Horizon, 
=: - of the diſtance between the Aenith and che EquinoBjal. - 


1 Longitude on the Earth, is an Arch of che Equinodtia cel be- 
8 1 . the Meridian of the plate where the 1 0 3 7 
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Tan sg place and Nen Deu given 054 irs preſen be. RE 
* Supp oſe the Suns Place to be 20* pi of Gemini, the greareſt Dedlinati- 
© onis23* 30'; ir's required to find the preſent Dec linarion, * 4k | , 
e The Operation by the Togarithmy 34 8A of 

? © | As Radivis | eee IE TT 

8 Jo 8. Fur £ eee 23 — —— — 6606997 7; 5 

So is S. Sun's Diſtance 80 30 from Aries to L. eee 

3 IE om Gr Nor:33 1 —£9.5053196 Ty 1 
7 5 y the G umer. CCCP 
. The extent from Radius 8. 907 to S. 23* 20%, tha Ure 8 

Jo), to S. 23 11?, the Declination required,” . - 
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r The Sourb Coaf of e 

CFO Dungeneſi, S. A Bok — 
From Dun N Farrlee, BS — 27 
From Fase to Beachy, W. ON —.— cee 8 


From Beachy to the Owers, Weſtby Somk———— — 17 5 


= 


Rows Needles of the Wighe ro Porrtand, ä A 
From Portland to Torbay, Weſt-Sourherly= n 
From Portland to the Start, W. S. W. — — — 165 
From the Start to the Rambead N. W. by W. —.— 07 
Erom Falmomh̊ to the Lizard, South Wen. —ͤ— — 
From the Start to the Eddeyſtone, Weſt + North — 
Erom the Start to the Lizard, W. by S. — — 
From the Eizard to the Lands-end, W. N. W. — 
: Prom the Eunds-ent ro Sit, W. > phe Df 22 


No Courſes from the South Coaft 3 ro Vines, es 
Kom the Caſquets ro Blackneſs, E.N.E— — — —— PTY 


1 From Beachy co Blackneſs, Eaſt — — — — — 5 


From the Ilie of 115 gbe to Diep ES. E, — — — — 227 
From Dover to. Die, South. — — 242 


From Port land to Seynhe ad, 2 E. by. OTTER —— 421 8 
| From Beachy ro Seruyſart, S . by | — — — — — — 4 
From Dover Point to Serahfart, N. by E. 244 
From Beachy to the Caſquers, S. W. by W. Ne — 


Frem Portland to the N S. by E.. — —— 16 


| From Silly ro. the Caſquets, Eaſt 3 — SD 5 | | ahh l * 


_ * 9 


From the Lizard ro.Guernſey, E. by S. N ——— 


From the Start to Seven Illes, 8. by EB. ————— — 20 


From the Lizard to Paul de Lion, S. E. —— 
From Portland to Paul de Lion, S. W. by 8. — — —40 
From Silly to Uſbane, S. E. by S. —— ͤͥ ù 427 

From the Lizard ro Uſhant, South ä | 


Do" — Stare 50 Uſpart, 8. W. by 8 8 — — . * 1 - 38 


*. Portland 1 to W TO ates —— 5 abr == a 
The VR Corft of England. eas als ne 
ei . Fe £ 


8 94 K to St. Ives, E. by No — —_ 

From St. Ives to Sroopert Point N. E. by E.— ——— — — 09 
From Seoopert to Harrland Point, N. E. by N. . 
From Sk. Ter to Hartland Point, NE. 6 —i 
From Hartland” Point, ro rhe Ile of Lundey, North, — 44 
From the Weſt· end of Enndey to Biduiford, E — — By 
From Lundey to the Holms, E. by N.— — 2 
From * to the River of Briſtol, E, N, B. 
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„ cee e dDidances. 


12 
From Ster 1 Naxe, E. by S. 
From the Naxe to St. Gawens Pate, Weſt Northerl 
From St. Gawens Point to Milford Haven, NW. — 
ES From, the Illand Scabn to Ramſey, N. N. W. | 
LEES +. The Coaſt of Ireland. TL Ivy 
From the Souch end of the Saltees to Black Rok, N. K 10 
| From the Saltees to Tuſcar, E. NE. — 05 
a ns wag ock.to Tuſcar, E. N. EK. — 
 - Erom Arkelow to the Mizan Head, N. by E. Eatery — * 
From Nicaſtle to the Point of Brabe, North Weſterly — — 2 
Prom Brabe- Head to the Iſland Da ks North. by: Weſt— —o 
From Dal td the Bar of Dublin, f ; — 02 
From che North and South Rock to Copeland les, N. IN W. 
From the Iſland Tyre to the Ifles of "pela . W. by S. 
From Telling- bead to Kilbegh, ES. E. — 
From Black Rock to Ackle Head, SE. — — 
1 From Slyne-head ro Galloway Ba, S. E. — — 
From the Bay of Galloway to 2 85 W. by — 
From Ding le- haven to Shellocks, S. W. by S.- _ =07 
| From+Cape Dorſey to Mizan- bead, E. S. E. : — A 
From Shieps-head ro Beer. haven, N. by W. % 
From Beer-haven to the Iſland hdg, B eee 
From Mix an- head to Cape Clare, Eaſt by Sou t 
From Cape Clare to Old-: bead, Eaſt by North —— = 
From Old-head to the Haven of 4 — 
From Old. bead to Cork, N. E. 1 
From Cork to Waterford, E.N — 
- Thwart Courſes from 3 to 1 F 
From Groſholm to Waterford, W. tt 9 — —— = — 
From the Rocks Smales to Tuſcar, N —— 


„ 12 —— * 


North by — 3 


— 


> N by 


From the Land- end of En England ro Waterford, 


From the Landsend of Enpland to Tuſcar 


From Holy Hill in the Iſland of An leſe ”o the Bar of Dub W. by N. 1 i Z 
From Rocio to Black Rock, S. by —-—8$0 | 
From Sill to Cape Dorſer, N. W. by W. — — — 
From the Lands-end o England ro Cape Clare, NW. by W. — 53 
From Silly ro Cape Clear, N. — — 
From the Lend” Lend of England to Gland, N.W.— — 

The Coaſt of France, Spain aps Portugal. | 


From the Fourn to St» Mare bens Point, 88. —0 4 
From St Matthews Point to the Race ba Frames, S. eng, S;by "SRO ; 
From Gloy/and to Bel. Iſ, S. E. by E. . 12 
3 W 10 5, BSE. = — | 


From 


4 — 


— 


” / : l 
225 1 
1 E 1 2 : 


5 - Courles and W ee „ 175 
"i the k Point of che Cardinal to the Mouth of-Morbean, NNW.os 
From Armentiers to the Weſt/ end of hs S. by . ⸗ 
Froin the Eaſt- end of Bel-Ifte to Uſe, $ E. Eaſterly— 16 
From Uſe ro Oleron, S. E. by E. = —16 


1 am John de Lux to St. Sebaſtien, 8 — "a 


From Cape Martinehaco to Bilboa, S. S. W. Ll — — 8 
From the Point of Bilboa to Caſtro, Welt ———— 1 — 


From Bilbos to St. Anthony, W. by N-—————— ·———8 


| From St. Anthony to the Weſt Pois of Andero, Wed ee ANTE e 


From Andere to Cape de Pinas, Weſt Northerly—— —_ 
4 From .Cape Pina: ro Ribadeus; S.W. b W. —. — — 2 4 


From Cape Pinas to Ortegal, W. by — — WE 


| From Siverus to Cape de Prior, S. W. — 
rom the Groin to Ciſarga, Weſt . — 7 — 
From Ciſarga to Cape 45 Bylem, S. W. by .. —1 2 
Erom Cape de Bylem ro Cape Cori ane, S. W. — NN =02% 
From Cape Coriane to Finiſterre, South — k 


+ From Cape Ortegal to Cape Coriane, S. W. byW—— —̃ —-—-—z 


From St. Sebeſtian to Bell. Iſſe, N. N. W.. — — —73 


: 4 
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From Cape Martinchaco to Arcaſon, N. E. Eaſterly⸗ "A. = —ů— 
From Cape Mars incbhaco to Uſe, N. by E.. un 


From Cape Pinas to the Tower of Erde, ENE. Taten 5 „ 


From Cape Pina: to Bel. I, N. N. E. — — —74 1 
From Cape de al to Waterford in nd; North — 66 
From Cijar arge to Si N. by E.— — — — — 37 3 f 

From Cope Finders. to Abero, 8. by . — 83 — 3 — 
From Cape Finiſterre to the Burlings, 85580 2 Tan — — — 
From Port O Pore to Avero, South ——— —0 
From Cape * to the Burlings . Ain — 110 

From the Burlings to Roxent, F. y E. Eaſterly „ 


From Cape Pitcher ro Cape St. A Ry Couch La 2 
From Cape Finsſterre to the Lizard N. N — canada 30 
From Villa Novs to Cape St. Maries, E. by 8. 099 
From Cape St. Marie: to Saltees, E. N 1— — — — —— : 24. 5 
From Cape St. Vincent to Cape St. Maries, Eaſt ——— 
From Sr. Lucas to the Point of Cales, S. BE. 10 
From Cales to the Strait. mourb, — coin — 10 
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From the Point of Gibralter to Malaga, NEm———— 
From Malz 755 to Veles Malaga, Eaſt Northerly - 2 — = ET 
Prom the Point of Gibralter to Cape de Gat, E. by N. — es» 

From Cape St. Vincent to Cape Cantin, Sour — 20 of : 


From Cape St. een 10 Cajo ds Gere, Sourh chen , 
From Cape St. Maries to the Straits, E.S.E. . —.— 8 45 
From <P St, arte _ E. by: W.- — 
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00 i 15 72Owſe likeMaftard, ſeedwith broken ſhells, 
3 4 a 


frau Silly, OP! the 15 of. 
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Branny ſand like RY Whea, | 


q 45 White ſand mixed ann. : 
OY + $9Courſe Owſe, was 


LY 
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52 Coarſe ſand and l red bells. 
58 Ovſey ſand with Queen-ſhells 8 ir. 


72 Peppery ſand black and yellow.” - 
| 7% lack, "LE and red ſtones A a Pg 125 
o Some dann e ay 
5 ge Rocky ground. 5 as. tot 
Fe white fand. „ 5123 
5 Sand and Owſe SN ww 0 
* 'Whire and red ſand mixed wich ele 
100 White ſand with Owſe-and Nirs, 


2 ſand with white and red tells? 


458 "ack ſand. 3 
3 Branny ſand ANY He places of ſhells: - 


65 Branny ſand, He bo ſmall ſtones, 
57. wall red land * leg 15 
102 White ſand: chen entering on the Bank 
6d Red ſand with blackꝭ white ſcollop ſhells. i 
5 Broken ſhells with white and red ſand. 

65 Whire ſand on the Eaſt part of the Bank. 
77 Red ſand and ſhells amongſt it. 


07 


2 1 
3130.25 
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34 More ſhells; the Liard N. Eæ diſt. 1 $leag. 5 
- 5o[Branny ſand with black and broken ſhells. 1 
60 Stony ground. 

61|]Red and black land 2971 . 

44 Shells and ſands like points of Needles. 

63 Fine white {and with a little Ove, 


ine white ſand and ſmal ſmall güicring mW | 
ik * * oat 5 
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| 66Red and black ſand: Wich gliſtring wells 
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. various ang — | 
| — —— — | | 
Full of ſmall Mace And. 5 7 RW ie 
ol Round ſtones mixed with TAN Mop tells, | oy 
Small beaten ſhells and Hakes-reerh; i 8 
5 Great and ſwall pieces of 1 
55 Grey and brown ſand wir i hi king ell, © 
Jo714 | White and gray Mace-ſand: 
„448.3668 Small fhells and Herring Son, 
25148-30]85] White and gray fand with ſmall ted: ſtones, 
49.00[70| Branny ſand and ſome ſhells. 
48.006 Red ſand, thells , things like Needle 
549. 15% 0 Fine White fand. 0 
49-i 5187 owns, Va Ate Parley: i 1 
49. 10006 Full of Mace · ſand and bro 
404 48.56 6 Shells Hxe Periwincles. © all. | ; 
1549.1 500 Shells „gray and red pieces of Cockle-nett 5 
49.200680 Groſs white ſand with ſhells.” 5 
49.0506. White mells, and fine ſmall ones.. 
60 Hakes. teeth, and ſhells like Oatmeal-husks | 
.Ro[49-15|72] Great Rones like Beans el Peale, 
9149.1 5165 Sand and fome ſhells, - 1 155 | 
37 8.3065 ee . „ 
9.23060 Small ſcollop-ſheſls, with fall bone. . 


— | — 
ol Like husks ot e and fall dae ; 
30 | Rocky groqnd. 


© Nins. | 
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48 Macy ſhells and * fool Chet, 
* Is: Maſhy ſhells and Hakes-te 7 
| U Jo Maſhy ſhells like 1 
1 58 Maſhy ſhells and Hakes-reecth, 5 l 
I 19 Stones as big as Beans, ſo four Leagues of. „ 
Ia Gray land like Oarmeal-Flower. - 55 "> 5 
5 15 Maſhy ſhells and ſmall ſtones. 
45 Small ſhingly ſtones and maſhy ſhells, - 
Ia White maſhy ſhells and white ſtones. 
F ol [41] Black gravelly ground with ſmall Kones, 
- NE. by B. 12}. 157] Scollop Shells. 
Hol NE by E, 0 2” Ih Great ſtones and d rough ground. 
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| Sundings exming into the Channel. 
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Lake 5 05 Duſt of a G with Hakes- 2; 

teeth and ſhells. 5 
Gravelly Sand, ſmall Stones and Shells. 
Reddi ſhells maſhed as if beaten i ina Moni, 
_ hire land and at! ſhells... 
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4 [2c Small ſtones, 


15 ſhingle ſtones as ; big as Poa. x 25 e 
Streamy Ground with ſmall ſtones. is 

The ſame with ſome black fand. 
41 Fine ſand and ſcollop ſhells and fal babe 
40 Fine ſand, wi a ſhells. | 
27 Shingly Ground, . $ 
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4 
Needles. F 
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19 mall ſhingly 4 
3 ogky Ground. 


c 7 Great ſhingly Ctound. 
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| Body of the 
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16 Rough Ground wich Dans va Tones. 
042 1 kind of ſandy fiſhing Ground. 


F All the Ground from Albion to the Eaſt end 
1] Yof che Nh is Chalkey, it makes Dents in 
the Tallow, and nothing comes up bar. 
brown Sand in rolls, ads will crumble | 


in your. Fingers, 


— a 12 - 
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D unnaſe. Iſle of Wight | 


F Fiſhing Ground n red, with Stones 
61 Cas bis MY and d ſome as Beans. 4 
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Direaions to Ab into PREM of hs an Har. 
 bours, on. the Coaſt of N 
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2165 1 DireAtont to faiti into Silly. - N 


| gp is divided i into divers Iflands.; along the Weſt fide lich a Ciba | 
many Rocks. There are ſeveral Channels through which to go in 3 
bur rhe Sourhermoſt, called Sr. Mary's Sound, is che beſt, being a fair 


opening of a Channel; but near the midſt lies rwo ſunken Rocks, which 


8 


in foul Weather, rhe Sea may be ſeen to break over; it is deſt to leave 


them on the Larboard ſide 20g in, and on the Starboard coming out: 
Go ſo near the Starboard ſhoar, as that a Stone may be almoſt thrown 
on ſhoar; and when you are within the Point, luff up round, and come 


do an Anchor in ſight of the Houſes; or When che Town is brought op n 


; with the Valley,! leave two thirds of che Harbour on we Larboard fi e. 


— 


5 : | DireBions| to fail into Mount 2 Bay. WS 
be I yon are bound into Mount s- B with an Eaſterly Wind, "EY not 


Manacles there are ſunken Rocks. To avoid which 
far off the Shoar, chat all the Spire of the Steeple, called Keveron, may 


too near the Lizard Shoar, e To: the N for without __ 


be ſeen above the Land; ſo ſhall ye go clear of them unto the Lizard 
Point; from whence there lieth a Ledg of Rocks, which all ſhew them- 


ſelves at low water. About five Leagnes N. W. from the Lrzard lieth 


Mom s- Bay; on the Eaſt fide of which is a high Land, whereon ſtands 2 


Caſtle called St. Michaels Mount; to the Eaſtward of which lies a gre 
range of Rocks from the Land, a League into the Sea, wherefore 
ſure to be careful in dark W eather ; + from thence to the ſouthward, 


towards the Lixard, the Coaſt } is very. full of Rocks, bur lie nor far off ; 


the Shoar. 
Fo fail into Mount $-Bay coming. from the 8 or the Lizard, 
_ - the Ground is very clear all over, and fine Sand unto a 8 of che 
- Shoar de ad and 23 Fachom. FFF 
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e To fal into Foy. 3 . 5 
To fail into 1 it is ic iy to have at leaſt half. 3 ; run in 


4 © a the Channel between rhe two Points: And being come within, 


chuſe either ſide, but the moſt Water is by the Werſteland, between the 


Stabes and the ſquare Steeple. Being come within the Stakes (as you 


come in by Land) bear ſomewhar off preſently from the Weſt ſhoar, 


almoſt into the midſt of the Channel neareſt che Weſt ſhoar, until you : 


come before the Village chat lieth on the Welt fide ; where is a deep 
Dock, in which Ships chat draw 16 foot, 118 lie a- float at _ water 5 
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138 To ail into ſome Pꝛintipal Þarbours 
„„ oo fee Rl 3 tout And? 
Tour Leagues S. W. by South from Foy, lfieth Deadman's Head, and two 

Leagues to the Weſtward heth the Haven of Falmou h; upon the Weſt 

1 Point of the Haven of Falmouth, ſtandeth a Caſtle on the high Land called 

3 Pendenns, In the spr the ſaid Weſt ſide, lieth a great Rock 
=: above water, you may ſail in at either fide of it; at the inner fide of the 
Faſt Point lie alſo ſome Rocks off the Shoar; on the Eaſt fide is deepeſt 
Water, and moſt room; therefore in going in, give the Faſt Point a large 
birth ; there will be ſeven or eight farhom : Keep the ſaid Shoar till you 
come within St. Maudes Caſtle; which when ir bears Eaſt, there will 
be 16 or 17 fathom.; but half the Harbour over towards Smithich is 

| but 4 or 5g fathom. Obſerve in going in, to keep the Manacles' open 

Y and ſhut on the Point of Falmouth-Caſtle; and ſo it muſt be kepr ll | 

* you ſhut the Church over Pen. Conquick, into the N. E. end of the 
=  Smithich, and ſo bear over to St. Maudes, and ride with the Caſtle 

_ Eaſt, laying one Anchor in 18 fathom, and the Weſtermoſt anchor in 

" 4 farhow, 45 Dal Ren , / Eo 

Seven leagues ro che Weſtward of the Start, lieth Plimout h-Sound; 

at the Eaſtermoſt Point of the Sound lieth an high round Rock, called 


* 


By 


* 


RE Mawſtone, between it and Rambead lieth the (aid Sound N. N. E. being 
= A little to the northward of Rambead is a fair Sand Bay, where is 


good anchoring cloſe under the Land, in 9 or 10 fathom, Twoleagues 

| South, alittle eaſterly from, Rembead, lies a Rock above, Water called | 
Eddy ſi one; the Point of Plimeuth lieth from it North by Eaſt, and 
7% „.. ² V ̃˙o¹- 
In the Sownd by the Land of Plimouth, lieth an Iſland called Drakes 
and, which is faſt ro the Weſt fide, with a range of Rocks under 
Water; ſo that you muſt fail along to the Eaſtward of it. 8 


o RR RE gs To fail into Catwater. Shes | * 5 
1 I0o fail into Catwater run in between the Iſland and rhe Point on 
=. the Eaft fide, in with the Land of Plimoueh, rill Catwarer open on the 
E - Starboard, then go in to the .Eaſtward between the Point of Plimouth, 
and the Point on the Starboard fide, leaving moſt part of rk= Channel 
on che Starboard fide until you come within the Point and anchor 
bbere right againſt the high fteep Northern Land; there is at low 
water, with extraordinary Tides, 4 and 3 fathom, 
In failing into Car water, be ſure to give a good birth to the Southern 
D.oint of the Entry, for there lies off the ſaid Point a Eedg of Rocks under 
N Water, about two Cables length off from the Land. Upon the Point of 
the Ledg lies a Buoy, where is about 12 foot Water at half- flood, which 
Buoy muſt be lefr on the Starboard fide going in; and when Cat water is al- 


P OUSLY ²¼—Uu h1Ing 4s erat of cho 


SIT at ior of. . N 


9 . _ rr oy ng 


4 e — . of the Channel on the Starboard, fide as aforeſaid, be- 

_ | cauſe the South Shoar is ſome what flat off, there lying a ſandy Bauk, 
which reacheth to the ſecond Point of the South Shoar of Cat water. 
A little to the Eaſtward of Drekes-T[and, lies a Rock under Water, 

upon which at low water, it is no deeper than two Fathom. Io fail 
Within the Land, you may 80 to the East ward e of the Rock, 
| as occaſion: ſerves. | 55 i 


l 2.7 Ta $144 


To ſail into 4 e Nie 4 15 


. 3 or four Leagues to the Weſtward of Ag hes the Eier of 5 
| Dartmouth, which hath a narrow Entry lying in between two high Lands: 
On each ſide of the Haven ſtanderh a little Caſtle; on the Weſt fide is a 
Church on the high Land, called St. Patricks Church, To fail i in coming 
from the ee run in along by the Weſterland, fo far to the Eaſt- 
Ward, until the Key of the Village (on the Eaſt ſide of che Haven) be 
brought in the midſt of the Eutry of the Haven between rhe two Lands; 
ir is convenient to have the Boat ready (if any guſt of Wind ſhould come 
from the high Land) to row in: Being come in, edge over to the Weſt 
fide before the Brewhouſe, and anchor there in 10 or 11 fathom; or be- 
fore the Village, on the Eaſt fide at pleaſure. At the Eaſt fide lierh a 
ſunken Rock; to avoid which, ſteer in with St. Patrick's Church, and 
40 not bring che Village, which ſtandeth on the Weſt fide of the Har- 
bour, without the {aid Church, but keep the outer Houſe of che ſaid 
8 1 in the Eaſt ſide of the Cha ppel always in fight, without che 
Bulwark, on the North fide by St. Pais Church; then there i no dan- 
ger of the Rock, in the Ravge by the North Point. Berween Dartmiuth 
and the Stare neareſt to Dartmouth, ſtanderh a white Spire "Tam called 
ee which i is a you good Mark to know hey Waben by. : 


Lan ſail into Torbay, UT Log 


into o Tb, bring the Weſt Point, or the Betry: South by Eaſt, 
or 8. Togo from you; and anchor there in'7 or 8 fathom, where os mall 
be Landlockr Ih 2 Sourh and South-Weſt Wind. At the North eaſt end 
of the Bay is alſo a Tide-Haven, called the Tormain; before it, is very 
good Anchor- ground, in 4 or 5 fathom, e as. is defired wo be 
nearer or farther from the Sh hoar. 


| Direion for failing in the Eaſt evd of the Ide of Wighe to Portſmouth. ; 
bo op, Harbour, and alſo to Hampton. 


ty 8. A come from the eaſtward with a Northerly Wind, Lorne | into ibs 
- Its A bt, or Portſmouth ; after you are come to the Weſtwards of the 
Shoal, c alled the Owers, half in North - weſt with St. Helen. Point; hut do 
not Rate too much to che Northwards, for there lies a Bank off Longſtone 
Haven, to the Eaſtwards of the Horſe, rhat hath nor above 13 foot on it at 
Low-water - keeping of rhe TAS 85 7 or 8 e carrieth you 9882 5 
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140% To fall into tome Principal Þarbours _ 
„ — wWithontit, and will bring you to the South: eaſt end of the Sand called tbe 
= Horſe. St. Hellens Church being South · weſt by Weſt from you, you may 
1 run in 5 fathcm; and when you have brought the Weſtermoſt great white 
Patch, or Chalk, upon Parch-down, (which is the high Land to the North- 
Wards of Portſmouth) a Ship's length to the weſtward of Sourh-ſea Caſtle, 
that ſtands upon the Beachy, then you may luff up without fear: Being 
then to the weſtward of the Hoxſe, and ſteering with that Mark, it willlead 
you in alongſt the Horſe unto the Beach, and fo into the Harbour of Portſ- 
moutb, keeping along cloſe by the Shoar, until you come tothe Tow n- walls 
end, and there you muſt bear off a little for a Flat that lieth off from the 
 Shoas; this is for an Eaſterly Wind. But if you intend for Sroak- Bay, 
when you have brought the Fire- Beacon on Brown Down, which is ro rhe 
WN. W. of Haſſewood Point, within a Ship's length without the ſaid Point, 
then you may bear to the Weſtwards along the ourſide of the Spit- head, 
which is the Shoal on the Weſt fide of the Entrance of Portſinoutih Haven. 
If the Wind be weſterly or ſautherly, and you are coming from the weſt- 
ward, and deſign for St. Hellen Road, or Stoaks-Bay, from Dunnoſe ro Sr. = 
Hellen, Point, che Courſe is Notrh-eaft by North, and N. N. E. but borrow | 
no nearer to St. Hellens than 6 or 7 fathom, for the Spit lies off a great way; 
but if it be clear Weather, that you may keep Sand- domn Caſtle open of 
the Cuffer- Cliff chat Mark will lead without the Spit of the Point; and 
ſteering along in this Mark, until you open St. Hellen.- Church ſome two 
Ships length open of the NCH within St. Hellen, Point, or Port-ſegs 
Caſtle, to the Eaſtwards of South ſea Caſtle, then are you clear of the 
Point, and may ſteer to St. Hellens-Road N. W. and having brought the 
Point South by Weſt, or between that and the South by Eaft, yon may 
anchor in 7 or 8 fathom. very good Ground, cg. 
Note, That you have no good clear Ground all along the Iſland, until 
Jou have opened St. Hellen, Church as aforeſaid, and have brought the 
a > Oe hack % RY) $0KS A BEET I TIRE we NES 
From St. Hellen, Point, to go berween Noman's-land and the Horſe, the 
_ dire& Courſe in, is N. W. by. N. and North weſt ; but you have no ſnool- 
dog upon the South weſt fide of Noman's-land, for you ſhall have 16 fa- 
| _ rhom, and the next Caſt but 3 ; but at the Horſe you may ſtand in 10, 9, 
or 8 fathom : If the ſtrong Tades be ſpent, and ſmooth Water, you ſhall 
have a great waſhing of them by the overfal of the Water; bur eſpecially 
' on: Noman's-lanid if it be clear Weather. There are very good Marks to 
lead you in, which are as follow, keep the two Windmills on the Downs 
on the Iſle of Wight, that they may be ſeen clear over all the Trees be- 
tween you and them, but no more above them than even clear; and this 
Mark will lead you in, and ſo up along the Iſland without fome middle 
Ground that liet W. S. W. off the Point of Noman's-land, 
Alſo from St. Hellen:- Point (if it be clear Weather that you can ſee it) 
 " there is a direct Mark (viz.) a piece of an old Caſtle heretofore called 
_ Haſlewood Caſtle, ſtanding on Gilleler- Point (which of late is kept white; 
| keep Goſpore Church and that boch in one, or this Mark in the middle of 
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end of the Wood, you ſhall run in a middle Ground near the Horſe, that 
. © hath not above 10 foot on it ar low warer, and hard Sand, _ 
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you are forced to turn it in, then you way turn the ſaid Mark within two 
Baile breadth of each end of the Wood. In the middle of the Channel is 
18 fathom water; and if you bring the ſaid Mark right under the North 


©» "To ſail withinebe Wight in thick Feather, 


| + "To fail between the Main and the Wight in thick Weather; borrow 6- 


vans 


on 7 The beſt 
ol Dover Caſtle, or between that Hill that comes from St. Fames's Church, 


Fathom of St. Hellen, and ſteer North · weſt by North, and N. N. W. from 

St. Helens, Point, till you have 12 fathom, and then ſteer more weſterly, 
as you find the depth; come no nearer Noman's-/and than ꝙ or 10 fathom; 
in that depth you may keep along the Might. fide, if the Wind be ſouther- 

_ ly; but if it be large, keep in 14 or 15 fathom, which is a good Birth from 


5 both ſides, and fo ſteer Weſt by South, and W. S. W. as you find the dan, 
ill be 


until you come to Cows. Note, that being about Sroaks Bay, there w 

leſs Water; if you go near to Coms, there you may anchor in 12 or 144a- 
_ thom in the midſt of the Channel, where is good Owſey Ground, 
i Oo on OS Ig 
Ground in Dover-Road, is with the Mpite- way, to the N. W. 


which is a flat Stee ple ar rhe North end of Dover Town, for a thwart 
Mark, and in what depth you pleaſe, from 710 14 fathom. Thwart of 


Foulſt ane in 12 Or 14 fathom, is very good Ground, 


hy Dixection ro ſail from the North Foreland through the Gulls i n the Neghr. 1 
If rhe Ground Tackle ſhonld fail in the Night, riding at the Noz#h Fors« 

land, as very often has happened, and. yon cannot weather the Foreland, 

weather the North-ſand-head ; if you can but ſee the North Foreland Light, 


when that Light - houſe bears N. W. or N. W. by N. then bear over into s 
or 9 fathom; and being in that depth, (ſteering to the Southward S. S. W.) 


vou may be ſure it will carry you directly through with the Brake ; but 
Keeping your Lead carefully, and borrowing no nearer the Brake than 5 = 
fathom, nor going without 9 fathom, or 9 and a half, as you have the 
Tide under you ; this Courſe will lead you through without Danger. 
DireRions for the North end of the Goodwin, for ſuch as ſail from the 
Norch-Foreland, 70 the Southward, in the Night 
If you be at Noreh-Foreland, bonnd for the Downs, and that the Fides 
do fall our roo early, or too late, ro. turn into the Downs, with the Wing 
at S. W. or S. S. W. take the following Dire&tions.  _ : 


% 


If ix be in the Morning before Day, then be ſure to weigh Anchor in 
- conyenient time, to be at the North ſand- head at the turning of the Tide to 


* 


ite Wood about the Church, which ſhewerh with a Valley like a Saddle, 
and fo you may run directly in without fear, Or if the Wind be ſo, that 
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dhe ſouthward. From the Foreland you may ſteet out with a Flood - Tide 
S. E. by E. and S. E. or keep the light of the North Fur eland N. W. by N. 


moſt fide of which lies S. S. W. and 


quented by rho 
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into ſonte Paincipal Þarbours_ 
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= Courſe will lead you out: But for the more cerrainty, be ſure to keep 
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the Lead well, and then you may borow off and on with the aforeſaid 


| Winds, in 7 or 8 fathom; and ſteering out in the aforeſaid Courſe, you 
* ſhall find the depth ſuddenly change to 15 or 20 farhom ; then you may 


hale vp cloſe to the Sourhward 9 of back of rhe Goodwin, the Eafter- 


N. E. 12 or 14 fathom, and is not 


*bove a Saker-ſhor from the Sand. Bur if ir be in the Day · time, and the 
Winds blow ſo hard that you cannot well rack ro run through the Gul, 


chen the Marks ro carry you out at the Norzh/and-head, is the flat Church 
upon the Foreland, called St. Peters, a Ship's length ro the northwards of 
Bxoad. ſtairs Peer- head; or borrow upon rhe Sand by the Lead as afore- 


ſaid, and fo taking the firſt of the Tide without the Sand, you may ſtand 


Road before any other Ship that parred with you at the Foreland. _ 


iii Harwich. 


H being 2 good and convenient fate Harbour, and much —5 5 
e 


to the South eaſtwards, till the Scusb Foreland bears Weſt by South; then 
caſt about, and you ſhall weather the Sourh/and-head, and be in the Dom- 72 


8 Diret᷑ ions for ſailing over the Spits, ehe Waller, and by the Naze _ 


that uſe the Northern Navigation, and a place where 


many times Ships are forc'd in by bad Weather, I ſhall here give ſuch 


Directions as will carry any Stranger in. 


Sailing down the Swin or Kings Channel, and that you would ſail into 
Harwich over the Buoy of the Spit: into the Wallet, you muſt obſerve your 
Tides, for at the Spit: the Buoy lieth in 5, 6, and 7, foot water at Low- 
water; and the Paſſage often alters, ſometimes more Water, ſometimes 
leſs: The Bnoy lieth on the Weſt-end of the Gunfleer Sand, and the Eaft- 
end of the Buxey, bearing from a flat Steeple, called Great Holland Church, 
South by Eaſt. Being over the Spits, you come into the Wallet, where is 
very good anchoring in five, ſix, ſeven, and eight fathom Water; the Sande 
lying without making it a moſt excellent Road. There is a good and deep 
Channel to ſail into the Wallet between the Gunfleet and the Het Rocks, 
burt tis ſeldom uſed. Being over the Spits into the Waller, ſteer away for 


the Nate, which may be known by the Trees, and a Houſe that ſtandeth 


on it, keep about half a Mile, or a Mile off from the Naze, to avoid the 
Stone Banks which have but 5 foot water ar low water, and lie from the 


Naze Trees Eaſt by North. About a Mile and a half from the Naze Point 


there is but eight or nine foot water between it and the Naze at Low-. 
Water; keep Payn's Trees (which lie a little to the ſouth ward of Harwich) _ 
open and ſhut with Harwich-Cliſt, and this Mark will carry you on the 
Stone - Banks and the Trees on the Cork/and, juſt open cf the Nazeland, will 
carry you on the Bank alſo. There is a good leading Mark to carry you 
between the Naze, and the Stone bank, wich is HarwichSteeple,or Harwich 

Beacon Cliff; and will alſo carry you between Pyc:ſand and the Ridg 
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on the Coach ok England. M ln 
into rhe Rwling · Ground, where Ships anchor in 3 and 4 fathom at LW. 

Water. The Mark, to anchor in the beſt of the Rowling Ground, is to 

bring Harwich Windmill rwo Sails breadth open of Harwich Cliff: And 

 rofail from the Rowling Ground to the Naze, keep Payn's Tree open Uf 

. Harwich Clißß, till you bring the Naze to bear S. W. then keep Ha: wich 
| . Steeple on che Beacon Cliff, to run within the Stone. bank. There is a 
_ __ Channel to fail from rhe ne between the Cork-ſand and the Ridg, 
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keeping the Naxe Trees S. W. failing down N. E. between the Cork and 
the Ri g in 5, 6, and 7 fathom water: And when you have brought 
Harwich Steeple on the Brewhouſe thaz lieth to e of Lan- 
guard Fort, then are you clear of the Cork Ledg; this Channel is much 
uſed by light Colliers going to the Northwards, ag 


Being in the Rowling Grounds, and that you will fail into Harwich Har- 
bour, keep cloſe by the Andrews, which is a Sand that liech off from Lan- 
oy Fort, and is ſteep too on the weft fide ;. rhe Tide of Ebb runneth 

ſtrong over the Andrews the firſt half Ebb, of which you muſt have a 
care: This Sand is dry at Low- water; keep cloſe by the Beach of Lan- 
guard Fort, to avoid the Alter, which is a ſmall ſtony Shelf that lieth right 
weſt from Languard Fort, about a Cable and halfs length from the 
Beach at the Fort, on which is but 5 and 6 faot at low water; you may 
ſail ro the Weſtward of ir, bexween it and Harwich- Cliff, according as 

the Tide is up, and what Draught of water your Ship draweth : Bug 

it you ſhould chance to go into Harwich at low water, and your Ship 

draw above 15 foot, you muſt ſtay for the Flood to have water over the 
 Glutton, which is a narrow Ridg, and ſtretcheth off from the Beach 
thwart the Channel, a little within the Bre whouſe, that is to the north- 
ward of Languard Fort: Being paſt the Gluttos, you muſt keep cloſe to 

the Beach, to avoid the Griſtle that lieth in the middle between Harwich 

and the Beach of Languard Fort, on which is but 3 foot at low water; 
there is a ſmall Channel between the Griſtle and the Guard of 90 foot 
at low water; but when you have opened Dover Court Church off Har- 

_ wich Town, then are you clear of the Griſtie and Guard, aud may anchor 

before the Town of Harwich, in 5 fathom water, run up into Ipſwich 
water, and anchor; this is a very fafe Harbour, and if a Ship chance to 

blow a : ſnore, ſhe cannot take harm, the ſhore being ſoft Owle. It lowerh - 
here at full and change in the Harbour Somh ; the Spring Tides riſe 


15 and 16 foor, and Neap Tides 10 and 11 foot. 


Directions to ſail into Harwich zhrough the Sled- way 
Being at the Buoy. of the Spit, and will not ſail over the Spits, then 
keep down by the Gunſieet Sand in 7 and 8 fathom watet, till you come 

within 2 Miles of the Buoy of the Gunfleet, and then come no nearer tan 
9 farhom water, for there lieth off a Spit, E. S. E. from the Sand; about 

a Cables length to rhe Eaſtward of this Spit, is a ſmall Swatch through + 
rhe Sand; into which, and GoldermoresGar, the Tide of Flood ſetteth ſtrong . 

into the Mallet, of which you muſt have a care when you come near it; 
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1344 Toſlail into ome PaincipalÞarbours, &c. 
© __elpecially in little Wind or Calm, you may be hail'd on the Gunfleee 
| Sand ; this Sand lieth N. E. and S. W and rizch in ſeveral Places * = - 
zuoy of che Grnfleee beate th from the Naze S. E. by E. Baſterly; you 
may ſtand into 7 and 8 fathom along the fide of the Weſt Rocks into 
the Sledway , keeping Bal/ay-Church N. by W. and N. N. W. till vou 
bring Harwiel-Steeple on the Brewhoulſe, (chat lieth to che northward -_ | 
1 of I anguard-Fort) which will carry you clear of the Cork-Ledg, on. 
1 which is 2 fathom and a half at low water; and then ſtand to the weſt- 
ward, and keep Orford Church and Caſtle open of Balſay Cliff a Sails 
breadth, till you have rhe Lights together, keeping them ſo till you 
are paſt the Andrews, and then follow the former Directions for failing 
into Harwich : You may Rand in upon the Platrers into 5 farhom, on 
WE: which Sand is but 2 or 3 foot at low water; the Ridg hath 7 foot ar 
„low water; a great part ot the Cork Sand drieth 5 water, and. 
;̊ f + Hem length N. E. and S. W. about 2 Miles and a half, and a Mile 
broad; Weſt Rocks lie in length N. E. and S. W. about 3 Miles, and 
2 Miles broad, and drieth in ſeveral Places, full of Banks and Swatches, 
the Ground rocky and ſtony in many Places; there's a ſmall narrow 


Channel between che Welt Rocks and the . 2 
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